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1.0

INTRODUCTION

1.1 PURPOSE OF REPORT

This report has been prepared on behalf of Glenn Springs Holdings, Inc. (GSHI) and
presents the Interim Remedial Action Report (IRAR) for the in situ bioremediation of the
off-site groundwater (i.e., Operable Unit-3 [OU-3]) at the Hooker Chemical/Ruco
Polymers Superfund Site (Hooker/Ruco Site) located in Hicksville, New York. This
Remedial Action is designed to address the contaminated groundwater originating from
the Hooker/Ruco Site. The contaminated groundwater primarily consists of vinyl
chloride monomer (VCM) although other constituents, including PCE and TCE, are
present. The VCM has to some extent comingled with chemicals released from other
adjacent and upgradient sites and has been labeled as a VCM subplume that exists
within the Regional Groundwater Plume. Although chemicals from other sites co-exist
with the VCM, the VCM subplume that originates from the Hooker/Ruco Site can be
distinctly and separately identified along its track through the Regional Groundwater
Plume. The Remedial Action selected for the VCM subplume includes an air injection
system to stimulate in-situ biodegradation and a supplemental pump and treat system
that is operated by a neighboring industry with whom GSHI is cooperatively working to
address the Regional Groundwater Plume.

1.2 SITE DESCRIPTION

The Hooker/Ruco Site is a 14-acre former polymer manufacturing facility. The Site
location is shown on Figure 1.1.

Commerce Street and adjacent industrial development comprise the 880-foot northern
Site boundary. Along the Site's 1,000-foot eastern side is a large warehouse building
formerly-owned by Northrop. A small portion of undeveloped land abuts the Site's
250-foot southern property boundary. Two active tracks of the Long Island Railroad
parallel the Site's 940-foot southwestern property boundary. The Hooker/Ruco Site is
bounded on the 270-foot western boundary by New South Road. The property is
enclosed by a chain-link fence, which completely encompasses the Hooker/Ruco Site.
Six surface-water sumps were located on the Hooker/Ruco Site along the eastern and
southern property boundary. These sumps historically received process wastewater and
storm water runoff. The sumps are now inactive and have been completely or partially
filled. Additional details regarding the sumps are provided in Section 1.5.
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The area surrounding the Hooker/Ruco Site is comprised of an industrialized corridor
and residential complexes. Residential dwellings are located southwest of the
Hooker/Ruco Site but the majority of the area is industrial or commercial.

Historically, the major industrial facility in the area was the Northrop manufacturing
facility and airport. The Northrop plant is now shut down and Northrop has sold
parcels of their property to other parties. There are many other small industries,
commercial operations, residential areas, utilities, transportation corridors, and
storm-water management basins in the area. Figure 1.1 shows the Hooker/Ruco Site
and its surroundings.

1.3 SITE HISTORY

The Hooker/Ruco Site was originally developed by Rubber Corporation of America, a
small privately held company. Operations at the Site began in 1945 and included
natural rubber latex storage, concentrating, and compounding. Five years later, the
plant began producing small volumes of plasticizers. These activities were expanded
and modified through the years. In 1956, a polyvinyl chloride (PVC) plant was built,
and was initially operated under the name Insular Chemical Corporation. The plant
continued in operation until 1975. Hooker Chemical Corporation purchased Rubber
Corporation of America in 1965, and operated the facility as the Ruco Division. Hooker
has undergone several name changes, with the current name being Occidental Chemical
Corporation (OxyChem). The facility was purchased by Ruco Polymer Corporation in
February 1982. The facility was thereafter operated by a privately held corporation Ruco
Chemical Corporation, which is not affiliated with OxyChem. In 1998, Sybron Chemical
Corporation acquired the stock of Ruco Polymer Corporation and in 2000, Bayer
Corporation acquired the stock of Sybron Chemical Corporation. Operations at the
facility ceased in 2002 and in 2003, Bayer Polymers LLC (n/k/a Bayer Materials Science
LLC) assumed the Site. Also in 2003, Bayer demolished the Plant and is currently
closing the facility under RCRA, through consultation with the New York State
Department of Environmental Conservation (DEC).

14 SITE OPERATIONS

Hooker/Ruco Site

Over the life span of the plant, various processes have been employed including the
manufacturing of polyesters, polyurethanes, and specialty plasticizers. PVC was
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produced at the Hooker/Ruco Site until 1975. In 1956, a partnership was formed with
Ross & Roberts of Stratford, Connecticut to construct and operate a PVC production
facility at the Site. This venture was known as Insular Chemical Corporation. Insular
was later dissolved when Rubber Corporation of America purchased its partner's share.
Today, no distinction is made between the property, which was under the control of
Insular, and the property, which was owned by Rubber Corporation of America. The
Hooker/Ruco Site encompasses all of this property.

Through the years in which Hooker operated the facility, various processes were
employed including the manufacture of polyesters, polyurethanes, and specialty
plasticizers. Other products included vinyl film, vinyl sheeting, solution polyurethanes,
polyurethane latexes, and dry blends, and pelletized plastic compounds. A pilot plant
produced polyester, plasticizer, and polyurethane products, and the laboratory was
utilized for organic chemical synthesis and technical service.

During the 1950s and 1960s, the Ruco plant utilized three groundwater production wells
to provide water to the facility. These three industrial wells correspond to the DEC well
numbers 3450, 5368, and 5390. The pumped water was used for various non-contact
facility processes. The total pumpage of these wells ranged from 57 gpm to 324 gpm
during the 1950s and ranged from 16 gpm to 140 gpm in the 1960s. The wells were
abandoned in 1970. The three wells did not exceed a depth of approximately 150 feet
below ground surface (BGS). The wells were shallow by comparison to the Northrop
production wells which range in depth from 357 to 570 feet BGS. Recharge basin areas
were located at the south end of the Hooker/Ruco Site. Storm water runoff was directed
to the basins which also received process water discharge.

The operations at the plant have resulted in releases into the groundwater which are
being addressed by the remedial construction activities outlined in this report.

Northrop Site

The Northrop Grumman Aerospace Corporation (Northrop) plant was established in the
early 1930s and developed a series of naval carrier aircraft and amphibious vehicles.
During the 1940s and 1950s, the plant manufactured the Wildcat/Hellcat/ Avenger
series of aircraft. In the 1960s and 1970s, the plant was involved with several NASA
projects including the development of the Orbiting Astronomical Observatory, the
ECHOII satellite, the lunar module, and space shuttle components. The plant
operations returned to the development of naval aircraft during the 1980s. The plant has
been downsized since that time.
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The facility included numerous buildings, 14 industrial groundwater production wells
(seven on the Navy property which is located immediately adjacent to Northrop’s
northern property boundary) and five recharge basin areas (one on the Navy property).
The pumped water was primarily used for non-contact cooling although some of the
water was applied in the plant processes such as parts rinsing and bath operations. The
majority of the water was discharged to the recharge basins following use. The wells
were operated primarily on facility demand and, as a result, the pumping rates were
highly variable throughout the year. The water usage was typically greatest during the

summer months.

The operations at the Northrop plant have also resulted in releases into the groundwater
which are being addressed by Northrop’s remedial systems.

Navy Site

The Naval Weapons Industrial Reserve Plant (Navy) was established in 1933 primarily
for the purpose of research prototyping, testing, design and fabrication of military
aircraft. The Navy property has been used periodically to store hazardous materials and
waste products prior to use or disposal. The site consists of six main buildings, a
salvage storage area, Northrop's second largest recharge basin area, and seven Northrop
production wells.

The operations at the Navy Site have also resulted in releases into the groundwater
which are being addressed in cooperation with Northrop’s remedial systems. To some
extent, the releases from the Hooker/Ruco, Northrop, and Navy sites overlap with each
other and with releases from other properties. However, the releases from the
Hooker/Ruco Site can be isolated and identified from the other sources by the presence
of VCM which is the signature compound associated with the Hooker/Ruco plant.

1.5 WASTEWATER DISPOSAL PRACTICES

The following descriptions of wastewater disposal practices to the Hooker/Ruco Site
sumps are excerpted from the report entitled "Draft Remedial Investigation Report,
Hooker/Ruco Site" dated April 1990 (revised August 1992) hereinafter referred to as the
1992 RI Report. Additional details regarding the discharges are presented in the 1992 RI
Report.
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151 SUMP1

From 1951 to 1974, process wastewater from Hooker/Ruco's ester production was fed to
the ester plant recharge basin (Sump 1). After 1975, the waste stream was incinerated
on site. Sump 1 continued to receive discharge from the floor drains in the pilot plant
until 1976. The process wastewater that at one time entered the sump contained one to
ten percent mixed glycols and alcohols. It also contained organic acids such as adipic,
trimellitic, phthalic and isophthalic and perchloroethylene (PCE) and at times, methanol.

Sump 1 has been partially backfilled and contained a series of six concrete settling basins
which have been removed.

1.5.2 SUMP 2

Sump 2 received the overflow from Sump 1, as well as stormwater runoff and, therefore,
received the same waste products as Sump 1, but in smaller quantities.

1.5.3 SUMP 3

Sump 3 received the surface-water runoff from a large part of the plant, including most
of the manufacturing areas. There are no direct process waste lines to this sump. Past
activities in and around the pilot plant resulted in the release of polychlorinated
biphenyls (PCBs) to the soils immediately adjacent to the building (Direct Spill Area).
Surface-water runoff and truck traffic dispersed the PCBs to the surficial soils around
the Pilot Plant (Transport Related Areas) and to Sump 3. The extent of PCBs in site soils
was delineated to a level of 10 parts per million (ppm) by sampling and analysis.

The PCB soils were designated as Operable Unit-2 (OU-2) by the EPA. A FS examining
remedial alternatives for OU-2 was prepared and submitted to and approved by the
EPA in 1990. The remedial action, which consisted of the excavation and off-Site
treatment/ disposal of soils with PCB concentrations in excess of 10 ppm, was performed
between May 1992 and March 1993 in accordance with the Record of Decision (ROD)
and Unilateral Administrative Order issued by the EPA. Additional details regarding
the remediation can be found in the Final Remedial Action report for OU-2, which was
approved by the EPA in March 1993.
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1.5.4 SUMPS 4,5, AND 6

Sumps 4, 5, and 6 received the waste streams from Plant 2 processes. Sumps 4 and 5
were the primary recipients of the waste streams, with Sump 6 added in 1962 to handle
overflow caused by plugging of Sumps 4 and 5. Sump 6, for a relatively short period of
time, received only intermittent discharges. The latex and latex compounding processes
were in operation from 1945 until 1971. The wastewater contained small quantities of
styrene and butadiene. From 1956 until 1975, the facility produced PVC. Wastes from
this process were discharged to Sumps 4, 5, and 6. Each year, about two million gallons
of process wastewater were discharged to the sumps. Leaving the process, the
wastewater stream probably contained 500 to 1,200 ppm of dissolved organics.

An estimate of the breakdown of the organics based on a typical copolymer formulation
may be 2 to 3 ppm VCM, 100 to 175 ppm gelatin, 100 to 175 ppm methocel (a soluble
form of cellulose), 50 to 100 ppm barium-cadmium stabilizer, a trace of trichloroethylene
(TCE) and lauric acid, about 100 ppm of sodium acetate/bicarbonate and 250 to 650 ppm
of vinyl acetate.

Sumps 4, 5, and 6 have since been completely backfilled. Additional details regarding

the sumps are presented in the 1992 RI Report. The locations of the former and existing
sumps are shown on Figure 2.1.

1.5.5 UNDERGROUND STORAGE TANKS

All underground storage tanks were removed prior to 1988 by Ruco Polymers. No
records were kept of their condition upon removal. No leak testing was performed, and,
with the exception of soil removed from around the fuel oil tanks, there is no record of
soil removed from around the tanks. Additional details regarding the USTs are
presented in the 1992 RI Report.

1.6 REGULATORY AND ENFORCEMENT HISTORY

Several environmental investigations have been conducted at the Hooker/Ruco Site
since 1978. Originally, efforts were directed toward understanding past manufacturing
processes, waste generation, and waste disposal. A site background report was
prepared in July 1981. This report presented the Hooker/Ruco Site in the context of its
surroundings and examined waste disposal, regional geology and hydrogeology,
regional groundwater withdrawals, and groundwater quality.
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At that time, the DEC was the lead government agency. A work plan for conducting a
soils and groundwater investigation was submitted to the DEC in April 1983. By
June 21, 1983, the plan had been approved and the investigation commenced. The
investigation consisted of the drilling and installation of six well clusters at locations
downgradient of suspected areas of waste disposal, and the drilling and sampling of
two deep test borings in formerly operating sumps. The results of this study were
presented in a report entitled "Report of Groundwater & Soils Investigation at the
Former Ruco Division Plant Site, Hicksville, New York", dated August 1984.

In July 1987, EPA sent OxyChem a request for information on the Hooker/Ruco Site. A
response to the EPA request for information was submitted in September 1988.
OxyChem entered into an Administrative Order on Consent with EPA in
September 1988. Subsequently, a Field Operations Plan, based on an EPA Work Plan,
was submitted for EPA review in October 1988.

Between September 1989 and March 1990, a RI was conducted at the Hooker/Ruco Site.
The investigation included a soil-vapor study, electromagnetic terrain conductivity
survey, recharge basin (sump) water and sediment sampling, shallow and deep soil
sampling and groundwater sampling. A total of 134 soil samples were collected from
50 borings for analysis of target compound list (TCL) parameters and tentatively
identified compounds (TICs). Eight deep wells and 14 shallow wells were installed on
and off site to complement the existing 12 on-site wells. Two off-site piezometers were
installed to help define the groundwater flow pattern. Thirty-nine new and existing
wells were sampled and analyzed for TCL/TIC parameters. A Remedial Investigation
(RI) and Feasibility Study (FS) were completed for the Hooker/Ruco Site in August 1992
and August 1993, respectively.

The risks for exposure to groundwater at the Hooker/Ruco Site boundary were
calculated in the report entitled "Revised Final Risk Assessment and Fate and Transport
Report, Operable Unit 1" dated October 1992.

The calculated risks showed that for current residents, the carcinogenic and
non-carcinogenic risks were below levels of concern and that for future construction
workers (e.g., for remedial action) and trespass children, the risks were within or below
the levels of concern (i.e., 10* to 10 for carcinogenic risk and Hazard Index <1 for
non-carcinogenic risk).

The calculated risks for future residents showed that the majority of the carcinogenic
risk (65 to 99 percent) was attributed to potential exposure to VCM. It is reasonable to
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assume that if the risk attributable to VCM is controlled, the risks contributed by the
other chemicals of concern (e.g., PCE) would also be controlled. Thus the remedial
efforts associated with the Hooker/Ruco Site have been focused on the elimination of
VCM. It has been accepted that by remediating the VCM, which is the primary
compound of concern and the most prevalent, any other compounds released from the
Hooker/Ruco Site will be simultaneously addressed. For example, trace levels of PCE
and TCE that may have been released from the Hooker/Ruco Site will either be treated
by the anaerobic conditions that are created by the VCM; natural attenuation along the
flow path within the groundwater; or be captured by the Northrop pump and treat
system.

In April 1994, OxyChem initiated a program to investigate groundwater conditions
beyond the Ruco property (BRP). The activities were described in the plan entitled
"Work Plan for Groundwater Investigations Beyond the Ruco Property, August 1994"
(BRP Work Plan) and in a subsequent Addendum dated September 1995. The results
were provided in the report entitled "Remedial Investigation Report, Operable Unit-3"
dated July 2000.

The adjacent aerospace manufacturing facility operated by Northrop has also impacted
the Bethpage regional aquifer and has conducted an RI/FS pursuant to a Consent
Agreement with the DEC. Adjacent to the Northrop site is the Navy site, which is also
the subject of an RI/FS under the Comprehensive Long-Term Environmental Active
Navy Program. The RI's for the Northrop and Navy sites were completed in
September 1994 and October 1993, respectively. Based on the findings of these RlI's,
Northrop has implemented an Interim Remedial Measure (IRM) which includes
treatment at the Bethpage Water District (BWD) wells south (downgradient) of the
Northrop site and the pumping and treatment of groundwater from Northrop on-site
production wells GP-1, GP-3, ONCT-1D, ONCT-2D, and ONCT-3D.

Groundwater sampling conducted as part of the Rls for the Hooker/Ruco, Northrop
and Navy sites shows that the primary chemicals in the groundwater based on
concentration and frequency of detection for the Northrop and Navy Sites are
chlorinated VOCs, mainly TCE, PCE, and to a lesser degree 1,1,1-trichloroethane
(1,1,1-TCA), 1,2-dichloroethylene (1,2-DCE), 1,1-dichloroethylene (1,1-DCE), and
1,1-dichloroethane (1,1-DCA). The primary groundwater chemical for the Hooker/Ruco
Site is VCM. TCE, PCE, 1,1,1-TCA, 1,2-DCE, 1,1-DCE, and 1,1-DCA are also present in
the groundwater. Secondary groundwater chemicals detected at the sites are as follows:

i) Navy: Semi-Volatile = Organic = Compounds  (SVOCs)  including
bis(2-ethylhexyl)phthalate, di-n-butylphthalate, di-n-octylphthalate,
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2-methylphenol, 4-methylphenol; 2,4-dimethylphenol, naphthalene,
acenaphthylene, fluoranthene, benzo(b)fluoranthene, and pyrene; inorganics
including cadmium, chromium, and thallium, and TICs including polyaromatic
hydrocarbons (PAHs), substituted benzenes, alkanes, substituted phenols, and
carboxylic acids

if) Northrop: inorganics including arsenic, cadmium, and chromium

iii) Hooker/Ruco: TICs including glycols, diols, and acids

Because the impacts on the Bethpage regional aquifer by the three adjacent facilities
have intermingled to some degree, it was agreed by all parties in the spring of 1995 that
a regional evaluation and remedy be developed to address the combined TVOC
conditions created. However, in order to expedite the program, a decision was made in
November 1998 to separate the RI/FS process into two parts. The DEC is working with
Northrop and the Navy to address the overall TVOC plume while the EPA is working
with GSHI to address the VCM subplume. While these plumes do overlap to some
extent, the VCM subplume emanating from the Hooker/Ruco Site remains separate and
identifiable through the geologic layers within the aquifer.

The DEC, Northrop, and Navy prepared a Groundwater FS (dated November 2000)
which addressed the regional TVOC groundwater plume. A Proposed Remedial Action
Plan (PRAP) was issued by the DEC in November 2000 and the ROD for the regional
TVOC groundwater plume (designated as Operable Unit-2 for the Northrop/Navy sites
by the DEC) was issued on April 24, 2001. The Remedial Measure (RM) described in the
Northrop/Navy OU-2 ROD included continued operation of the IRM groundwater
extraction and treatment system and the wellhead treatment of impacted public water
supply wells. Northrop and the Navy are continuing to investigate the areal and
vertical extent of the TVOC plume further to the south of the RM using vertical profile
borings. The data from these borings have been provided to GSHI to assist in the
understanding of the regional conditions.

Computer simulations presented in the OU-3 RI Report for the Hooker/Ruco Site show
that the Northrop RM would fully capture the VCM subplume if the VCM was allowed
to continue to migrate with the natural groundwater flow. Thus, any remedial actions
that are implemented by GSHI to address the VCM subplume as a separate component
of the TVOC plume is an enhancement to an already effective remedy.

Data from the various studies that have been performed provided the additional data on
the regional groundwater conditions that were necessary to evaluate effective remedial
action alternatives for the VCM subplume. The evaluation of remedial action
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alternatives was presented in the document entitled "Feasibility Study for Operable
Unit-3" (OU-3 FS Report), dated July 2000.

The objective of the OU-3 FS Report was to develop, evaluate, and select potential
remedial alternatives that can be implemented to protect human health and the
environment from risks associated with the groundwater containing elevated VCM as
well as any other chemicals in the VCM subplume that are attributable to the
Hooker/Ruco Site. For the purposes of the FS, reference to the VCM subplume is
intended to include all of the chemicals within the VCM subplume that are attributed to
the Hooker/Ruco Site. It is recognized that VCM is the primary compound although
other compounds are included in the subplume.

Based on the evaluation presented in the OU-3 FS Report, the EPA issued a PRAP for the
VCM subplume on July 25, 2000. The PRAP's preferred remedial action incorporates the
use of biosparging within the VCM subplume with the contingency of a pump and treat
system if biosparging is shown not to be able to achieve the remedial action objectives in
a reasonable time frame. The Record of Decision for OU-3 was finalized by the EPA on
September 29, 2000. The selected remedial action incorporates the use of insitu
bioremediation treatment of the VCM subplume using biosparging (with supplemental
nutrient addition, if necessary). Furthermore, the OU-3 ROD retained the contingency
pump and treat remedy (if needed) as described in the OU-3 PRAP. The Administrative
Order for the Remedial Design and Remedial Action (RD/RA) for the VCM subplume
(i.e., Index No. II-CERCLA-02-2001-2018) was received by GSHI on May 4, 2001.

To obtain the information needed to assist in the design of the OU-3 biosparge remedy,
GSHI undertook a number of predesign activities. The scope for the predesign work
was primarily outlined in the document entitled "OU-3 Predesign Activity Scope of
Work" (OU-3 Predesign SOW), originally submitted in June 1999. A revised Scope of
Work was submitted on January 23, 2002 and approved by the EPA on February 8, 2002.
The results of the work were provided in the report entitled "Off-site Groundwater
Predesign Information Report" (PDIR) dated November 22, 2002. The PDIR was
approved by the EPA on July 29, 2003.
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1.7 GEOLOGY/HYDROGEOLOGY

1.7.1 GEOLOGY/HYDROGEOLOGY

In summary, the regional stratigraphy generally consists of unconsolidated overburden
deposits of clay, silt, sand, and gravel overlying a shist and gneiss bedrock. The
overburden units, in order of increasing depth, are:

i) Upper Glacial aquifer (medium to coarse sand, 75+ feet thick)

ii) Magothy aquifer (fine to medium sand with interbedded discontinuous layers of
coarse sand and silty clay, maximum thickness 650+ feet)

iii) Raritan Confining Unit (silty clay, 175+ feet thick)
iv) Lloyd aquifer (fine to coarse sand, 300+ feet thick)

In the vicinity of the Hooker/Ruco Site, the overburden stratigraphy consists of the
same four units. The Upper Glacial Aquifer ranges in thickness from 30 to 70 feet. The
Magothy Aquifer underlies the Upper Glacial Aquifer. The Magothy Aquifer is
underlain by the Raritan Confining Unit, the top of which is the vertical extent of the
hydrogeologic regime evaluated during the OU-3 RI and 2002 investigations. In general,
the stratigraphic logs indicate the presence of coarse sand and gravel material to depths
of approximately 70 feet to 100 feet BGS in the vicinity of the Hooker/Ruco Site. This
material is representative of the coarse deposits of the Upper Glacial aquifer. Below this
depth, interbedded layers of fine sands, silts, sandy clays, and clays become dominant
although some layers of coarse material are evident. The finer deposits interbedded
with clay layers or lenses are characteristic of the deposits that comprise the Magothy
aquifer.

Below the Upper Glacial deposits, continuous fine-grained (e.g., clay) layers cannot be
identified between more than two adjacent monitoring wells. In some cases, it is
difficult to correlate the fine-grained layers between immediately adjacent wells. The
intermittent nature of the fine-grained layers is expected to strongly influence
groundwater flow paths in both the horizontal and vertical directions. The groundwater
flow paths are expected to vary significantly around the discontinuous fine-grained
lenses as the more permeable pathways are sought.
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1.7.2 GROUNDWATER LEVELS

The water table generally is located near the base of the Upper Glacial aquifer and the
Upper Glacial aquifer is largely unsaturated in the vicinity of the Hooker/Ruco Site.
Groundwater in the Upper Glacial Aquifer and Magothy Aquifer generally flows from
north to south with local variations due to the effect of pumping wells and recharge
basins.

Pumping of the Northrop production wells would have reinforced (increased) the
natural north to south hydraulic gradient from the Hooker/Ruco Site and the northern
portions of the Northrop and Navy sites, thereby drawing chemicals from these areas to
the Northrop production wells keeping the chemicals on the Northrop and Navy sites.
Therefore, the chemicals in groundwater at the Hooker/Ruco Site and northern portions
of the Northrop and Navy sites would have principally migrated from north to south,
thereby preventing extensive lateral migration to the west and the east from the area of
the three sites.

1.7.3 GROUNDWATER CHEMICALS RESULTS

The groundwater analytical results assessment presented in the following section
focuses on the known extent of PCE, TCE, and VCM in the area south of the
Hooker/Ruco Site. These three compounds are those most frequently detected although
the VCM subplume is the primary topic of this report. The data presented include the
information from the wells installed in 2002 and further refines the understanding of the
horizontal and vertical extent of the VCM subplume.

1.7.3.1 RI GROUNDWATER RESULTS

The OU-3 RI results indicated that the Hooker/Ruco Site is not the source of chemicals
to the Hicksville municipal wells located to the west and northwest of the Hooker/Ruco
Site.

As presented in the OU-3 RI Report, the pattern of VCM analytical results with time for
GP-6, GP-8, and GP-14 showed that when these three wells were pumping, they
reinforced the natural north to south groundwater gradient and drew VCM toward
them from areas to the north and northwest of these wells. These pumping wells also
helped draw the VCM to deeper portions of the aquifer. This pumping scenario resulted
in the creation of two prongs of VCM migration, one to the area of GP-6 and the other to
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the area of wells GP-8 and GP-14. This occurred until 1992 when these wells were
turned off. It is believed that chemicals potentially attributable to the Hooker/Ruco Site
migrated to and were captured by these wells prior to 1992 and that the most southerly
extent of the VCM subplume prior to 1992 was GP-6.

When pumping stopped at GP-6, GP-8, and GP-14 in 1992, the groundwater flow system
returned to a more natural condition in the areas of these wells. However, the natural
north to south gradient was still being maintained by the pumping of GP-1 and GP-3
which are located further downgradient. With the pumps at GP-6, GP-8 and GP-14 no
longer drawing the VCM toward them, the chemicals in the VCM subplume have
migrated with the natural southerly groundwater flow and are converging on the flow
paths associated with the pumping of Northrop wells GP-1 and GP-3.

This is supported by the absence of VCM in the well nests of MW-56 and MW-57 and by
the particle track simulations presented in the RI Report. The particle track simulations
showed that particles released from all intervals for the entire Hooker/Ruco Site will be
captured by the Northrop RM. The particle track simulations also showed that
chemically impacted groundwater underlying the Hooker/Ruco Site does not flow to
the Hicksville wells.

1.7.3.2 PRE-DESIGN INVESTIGATION RESULTS

The results of the Pre-Design Investigation indicated that the groundwater in the
regional TVOC plume is generally aerobic and natural attenuation of VCM in the
groundwater is occurring. However, in the VCM subplume, the available oxygen has
been depleted and needs to be replenished in order for VCM degradation to continue.
In addition, continued degradation in the VCM subplume may become limited by the
lack of carbon sources and potentially by a lack of phosphorus. Natural attenuation of
VCM by biodegradation has occurred in the vicinity of monitoring wells MW-50]1,
MW-50]2, MW-52S, and MW-52I. PCE and TCE biodegradation is limited, but has
occurred historically as demonstrated by the presence of cis-1,2-DCE in the PCE/TCE
plume wells, VCM subplume boundary wells, and downgradient wells. This slow
degradation is likely due to the presence of aerobic conditions which inhibits PCE
degradation and retards TCE degradation. Natural attenuation of VCM by the oxidation
pathway will be enhanced by the addition of dissolved oxygen (DO) and, if needed,
carbon sources in the VCM subplume.
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In summary, the data from the Pre-Design Investigation led to the following key
observations:

i) The distribution of redox parameters indicates that, in general, groundwater in
the regional area is aerobic and biodegradation of VCM is occurring.

if) The redox parameters in the center of the VCM subplume indicate that the
groundwater in this area is in a reducing state (anaerobic).

iii) Natural attenuation of VCM by the aerobic biodegradation pathway will be
enhanced by the addition of DO and, if needed, carbon sources in the VCM
subplume.

iv) VCM anaerobic degradation products (ethane and ethene) were observed at
monitoring wells MW-50]1, MW-50]2, MW-52S, and MW-52I, indicating that
anaerobic biodegradation of VCM by reductive dehalogenation has occurred in
the VCM subplume.

V) The PCE and TCE degradation product cis-1,2-DCE was observed in PCE/TCE
plume wells and downgradient monitoring wells in association with the parent
compounds, indicating that degradation of PCE and TCE is slowly occurring in
the area due to the predominantly aerobic conditions.

vi) The DCE may be degrading directly to CO,, chloride, and water because of the
aerobic conditions. This is likely why VCM is not being detected outside the
limits of the VCM subplume.

The results of the natural attenuation evaluations indicated that destructive natural
attenuation processes have contributed to the reductions in PCE, TCE, and VCM
concentrations over time. They have resulted in the biotransformation of some PCE,
TCE, and VCM to relatively innocuous compounds (i.e., ethene, ethane, methane,
chloride, carbon dioxide and water). However, continued PCE and TCE degradation
will be slow to occur due to the predominantly aerobic conditions in the TVOC plume.
Similarly, continued VCM degradation in the VCM subplume will be slow to occur due
to the predominantly anaerobic conditions therein. VCM degradation can be
significantly enhanced by the addition of oxygen and may be further enhanced by the
addition of carbon sources and nutrients into the VCM subplume.

The principal results obtained from the injection testing were:

i) The formation has the capacity to easily accept the planned air flow rates.
if) The addition of both liquid and gas amendments were practical.
iif) Air plugging of the formation is unlikely to occur.
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iv) DO can permeate into silty intervals that do not accept injected air directly.
V) Water injection can be used to redevelop wells that decrease in air capacity.
vi) No detectable vapors should reach the ground surface.

vii)  The injection tests were not run long enough to establish an area of influence for
an individual well. Such establishment was not an objective of the testing
performed. The design strategy was to install and operate a Pilot System over a
longer term to determine an effective well spacing for a full scale remedial
system.

While the impacts to soils at the Site have been addressed through remedial activities,
some impacts due to the historic chemical releases persist in the groundwater. The
groundwater impact has migrated off Site and is now commingled within the regional
plume. The studies that have been performed over the years have defined the
horizontal and vertical extent of the chemical plume emanating from the Hooker/Ruco
Site which is primarily characterized as a VCM plume. The ROD that was issued for the
Site in 2000 determined that the appropriate remedy for the off-site groundwater plume
of VCM (i.e.,, OU-3) would incorporate the use of in situ biosparging. The ROD also
included a contingency remedy involving pump and treat technologies if the
biosparging was not able to achieve the remedial action objectives in a reasonable time

frame.

Considering that the VCM has migrated to recovery well GP-3 on Northrop property,
the remedy has evolved into a dual remediation program involving both biosparge and
pump/treat technologies for the northern and southern portions of the VCM plume,
respectively. GSHI has worked cooperatively with Northrop to address the leading
(southernmost) portion of the VCM plume using Northrop's existing GP-1/GP-3 pump
and treat facility. Northrop's facility is being operated to address Northrop's
groundwater plume of VOCs. With some modification of the Northrop treatment
facility, the facility capably addresses the commingled Hooker/Ruco Site VCM plume
and the Northrop VOC plume.

While the pump and treat technology will capture and remove the leading portion of the
VCM subplume, the primary remedial technology for the VCM subplume remains
in situ bioremediation promoted by the installation of two fence lines (middle and
north) of air injection wells in the north/central portion of the VCM subplume. The
injection of air into the middle of the VCM subplume will increase the rate of natural
degradation of the VCM into inert compounds as the subplume continues to migrate
south toward the Northrop GP-1/GP-3 pumping system. The air injection in the two
fence lines promotes sufficient degradation to eliminate the need for any additional

006883 (56) 15 CONESTOGA-ROVERS & ASSOCIATES



injection wells in the southern portion of the subplume. In conjunction with the
continued operation of Northrop’s pump and treat system, the biosparge system
eliminates the need for any additional groundwater treatment of VCM downgradient of
the Northrop system.

The estimated areal limit of the VCM subplume prior to 2005 is shown on Figure 1.2 and
a cross-section of the VCM subplume prior to 2005 from the Site through to the vicinity
of GP-1/GP-3 is shown on Figure 1.3. The estimated areal limit of the VCM subplume in
2011 is shown on Figure1l.4. The VCM concentrations on Figure1.4 show the
effectiveness of the Biosparge Pilot System in reducing VCM concentrations and also the
effect that natural attenuation has had on the size and concentrations of the VCM
subplume.

The 100% Final Design Report submitted May 27, 2005 and approved July 7, 2005
presents the planned remedial components associated with the two fence lines of
biosparge injection wells.

1.8 PRIOR REMEDIAL ACTIVITIES

Prior remedial activities have been performed for Operable Unit 1 (OU-1) and Operable
Unit 2 (OU-2) at the Site.

1.8.1 OPERABLE UNIT 1

A summary of the remedial actives performed by GSHI for OU-1 are listed below:

Date Activities
November 2000 e Concrete tank removed from Sump 1
December 2001 e Excavated and off-site disposal of 327 tons of PCB -

impacted soil

¢ Installation of a soil flushing system in Sump 1 to
enhance the cleanup of the remaining minimal
chemical presence in the unsaturated soils (PCE and
di-n-butyl phthalate)

August 2002, March 2003 ~ Flushing of Sump 1 using approximately 16,000 US gallons
March 2004, March 2005 of potable water for each event which reduced the
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chemical concentrations in the soil but did not result in a
measureable increase in chemical concentrations in the
underlying groundwater

March 16, 2006 Final OU-1 Sampling and Evaluation document submitted
to the EPA

September 28, 2007 Remedial Action Report for Operable Unit One approved
by the EPA

1.8.2 OPERABLE UNIT 2

A summary of the remedial activities performed by GSHI are listed below.

Date Activities

May to September 1992 e Approximately 52 cubic yards (CY) of soil with PCB
concentrations exceeding 500 ppm were shipped
off-site and thermally destroyed at a TSCA-permitted
incineration facility

e Approximately 2,152 CY of soil with PCB
concentrations between 10 and 500 ppm were shipped
off-site and disposed at a TSCA permitted landfill

March 12, 1993 EPA approval received of Remedial Action Report for

Operable Unit 2

In addition, GSHI has assisted Bayer in their closure of the Site. Remedial activities
conducted at the Site by Bayer pursuant to their RCRA Corrective Action Program
consist of the following;:

e Removal of approximately 30 CY of PCB-impacted soil from the former electrical
transformer area (AOC 39), removal of a former gasoline underground storage tank
(UST) (AOC 50), and cleaning of subsurface structures as part of an initial Interim
Corrective Measure in 2005

¢ Removal of a Underground Storage Tank encountered beneath Plant 2 (AOC 51) and
an unrelated, small isolated amount of pooled non-aqueous phase liquid (NAPL)
encountered beneath Plant 2 during foundation demolition activities in 2006

¢ Removal of approximately 670 CY of PCB-impacted soil (greater than 50 ppm) from
AOC 45 as part of an ICM during 2006
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1.9

Removal of approximately 8,774 CY of PCB-impacted soil from "the eastern plant
area' as part of an ICM in 2009

ORGANIZATION OF REPORT

This IRAR is organized as follows:

Section 1.0 - Introduction: Discusses the purpose of the report and outlines the

components of the OU-3 remedial action

Section 2.0 - Background: Summarize requirements specified in the ROD.

Section 3.0 - Construction Activities: Provides a step by step summary of the

activities undertaken for construction and implementation of the biosparge system

Section 4.0 - Chronology of Events: Provides a tabular summary of the major events

of the remedy starting with the signing of the ROD

Section 5.0 — Performance Standards and Construction Quality Control: Describes

the overall performance of the technology in achieving cleanup goals, compliance
with construction quality assurance/quality control requirements and analytical
data QA/QC

Section 6.0 - Inspections and Certification: Describe the results of Pre-Final and

Final Inspections and a certification by responsible corporate official that the
information contained in this report is true, accurate and complete

Section 7.0 - Operation and Maintenance Activities: Describes the operation and

maintenance of the system and the monitoring program that assesses the
effectiveness of the remediation

Section 8.0 — Observations and Lessons Learned: Describes lessons learned from

operation of the Pilot System and the Biosparge System design modifications
implemented

Section 9.0 - Contact Information: Provides the contact information for GSHI, CRA,

EPA, DEC and property owner representatives

1.10 INTERIM REMEDIAL ACTION REPORT COMPONENTS

The components of this IRAR include:

i)

As-recorded Drawings
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ii) Stratigraphy, Geophysical, and Well Instrumentation Logs

iii) Certificates
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2.0

BACKGROUND

21 SUMMARY OF THE RATIONALE FOR THE SELECTED REMEDY

The biosparge remedy was selected because it is a cost-effective and reliable measure to
significantly decrease the VCM concentrations within the center of the subplume in a
relatively short time frame. The remedy permanently mitigates the threat posed by
VCM, and results in minimal disruption of commercial activities on or around the
properties where the system is installed. The biosparge remedy along with natural
attenuation removes and reduces the concentration of VCM to a level that achieves State
drinking water standards or Federal MCLs.

A benefit of the biosparge remedy is that groundwater is not extracted from or
discharged to the aquifer. Additionally, the construction of a treatment system, recharge
basins, and force mains are not required. Therefore, the biosparge remedy results in
minimal stress to the environment.

The remedy relies on the continued operation of the Northrop Treatment System to
address the commingled VOC groundwater plume. This system will also prevent the
subplume's further migration.

The biosparge remedy will be protective of human health and the environment, will

comply with ARARs, will be cost-effective, and will utilize permanent solutions and
treatment technologies to the maximum extent practicable.

22 OBJECTIVES / GOALS

In accordance with the ROD, the major components of the remedy include:

e The use of biosparging technology in an in-situ application to enhance the VCM
degradation with the goal of achieving State drinking water standards or Federal
maximum contaminant levels (MCLs). Biosparging is a form of bioremediation that
involves the introduction of air/oxygen into the aquifer to increase the DO content
in the aquifer, which will enhance aerobic degradation of the VCM subplume. The
biosparging will work in concert with natural attenuation to achieve the State
drinking water standards or Federal MCLs.

e Vertical injection wells will be installed in the area of the VCM subplume to a depth
of 200 to 400 ft. Additives (air/oxygen, nutrients) will be forced into the formation
using either static head within the well or using pump-supplied pressure.
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e A vadose zone or unsaturated zone monitoring program will be implemented to
ensure that air stripping of VOCs, particularly VCM, is not occurring as a result of
biosparging.

e If necessary, the selected remedy will also utilize a supplemental aerobic
bioremediation technology following the biosparging treatment. Supplemental
bioremediation would involve the injection of nutrients (potentially including
nitrogen and phosphorus along with suitable carbon sources such as sugar
byproducts) to enhance the growth and metabolic activities of indigenous microbial
populations to effect the degradation of VCM in the aquifer.

¢ A long-term monitoring program will be developed to monitor groundwater quality
in the area of the VCM subplume and to evaluate the fate and migration of VOCs
southward and westward beyond the VCM subplume. The objective of the
long-term monitoring program is to evaluate the effectiveness of the selected
remedy.

The selected remedy is also based on the recognition that an existing groundwater
extraction and treatment system (Northrop Treatment System) which is operating as an
IRM at the downgradient Northrop Site is containing and remediating a commingled
plume of TCE and PCE contamination from the Northrop, Navy and the Hooker/Ruco
sites. EPA's selected remedy for the Hooker/Ruco Site, designated as Operable Unit
Three (OU-3), together with the Northrop Treatment System, will prevent further
migration of groundwater contamination and will effectively address the contamination
emanating from the Hooker/Ruco Facility.

The objectives of the remediation for OU-3 at the Hooker/Ruco Site are:
1. To reduce contaminant levels in the groundwater in a timely manner after

startup of the entire system to achieve State drinking water standards or Federal
MCLs. It is estimated approximately 12 years will be required to achieve this

objective.

2. To prevent the need for supplemental treatment at the Northrop Treatment
System.

3. To protect human health and the environment from risks associated with the

contaminated groundwater.

In other words, Remedial Action Objectives for groundwater are to protect human
health from exposure (via ingestion, inhalation, and dermal contact) to VCM, TCE, PCE,
and TICs in groundwater affected by the Hooker/Ruco Site at concentrations in excess
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of New York State drinking water standards and Federal MCLs and also to restore the
portion of the aquifer affected by the Hooker/Ruco Site to meet New York State
Groundwater Standards and New York State and Federal MCLs in a timely manner.

Since issuance of the ROD, VCM has migrated to the Northrop well GP-3. Thus
Objective 2 is no longer achievable. Modifications to the Northrop Treatment System
have been implemented by GSHI (in cooperation with Northrop)_to address the VCM
pumped by GP-3.

Achievement of Objectives 1 and 3 will be accomplished using in situ bioremediation
treatment of the VCM subplume using biosparging (with supplemental nutrient
addition, if necessary) and natural attenuation. The ROD contained a contingency of
relying solely on a pump and treat system (as is being used for the southernmost portion
of the VCM subplume) if biosparging is shown not to be able to achieve the remedial
action objectives in a reasonable time frame for the VCM subplume. Based on the data
collected from the Pilot System, biosparging has significantly reduced VCM
concentrations in a reasonable time frame. Thus, it is unlikely that the contingency will
be implemented.

The primary goal as stated in the 100% Final Design Report is to create an aerobic
environment to biodegrade the VCM in situ. The remedial action focuses on developing
an injection system that is capable of delivering the necessary components (oxygen and,
if necessary, carbon sources) to create conditions conducive to the aerobic degradation of
VCM within the VCM subplume. The remedy primarily concentrates on the central core
areas of the VCM subplume where elevated concentrations (typically greater than
40 ug/L) have been found to exist. Once the concentrated VCM areas have been
remediated, the peripheral low concentrations are expected to be susceptible to the
naturally occurring degradation conditions that exist, or will be created, in the
groundwater resulting in a collapsing reduction of the VCM subplume.

The aquifer has considerable natural degradation capability as evidenced by the fact that
the perimeter edges (both sides plus the top and the bottom) of the VCM subplume are
being reduced by biodegradation processes. The perimeter areas have oxygen,
nutrients, carbon sources, and microbes available that biodegrade these low level VCM
concentrations. It is only in the core area of high VCM concentrations where the oxygen
has been consumed, thus limiting the VCM biodegradation process. It is noted that the
low level PCE and TCE concentrations within the VCM subplume are effectively
biodegraded due to the anaerobic conditions created by the VCM. Thus PCE and TCE
were also naturally treated in-situ during this process. The injection of oxygen into the
central core of the VCM subplume, replenishes the oxygen supply to restart and enhance
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the VCM biodegradation process after the PCE and TCE have been degraded. PCE and
TCE associated with the Hooker/Ruco Site that is not degraded will be captured by the
Northrop treatment system.

It was also recognized that the large plume of PCE and TCE from sources other than the
Hooker/Ruco Site would also be naturally degrading to VCM. Since the Hooker/Ruco
VCM subplume and the regional plumes co-exist in some areas, it would be
unreasonable to expect that all of the VCM detected in the monitoring wells was sourced
from the Hooker/Ruco Site. Low level VCM presence should be expected throughout
the regional PCE/TCE plume. Therefore, the concentration of 40 micrograms per
liter (ng/L) was selected as a reasonable concentration for the biosparge system’s
injection wells to achieve fully expecting that natural attenuation will address any minor
residual VCM concentrations, and failing that, it would be captured and treated by the
Northrop GP-1/GP-3 treatment system. Further, once the high concentration portion of
the VCM subplume has been addressed, it is unlikely that so much oxygen would be
consumed in aerobically treating the remaining VCM that it would deplete the oxygen
concentration to the point that the aquifer would again become anaerobic. Therefore,
there will be sufficient oxygen available to completely biodegrade the remaining VCM
as the groundwater continues its southerly migration.

The parameters to evaluate the performance of the biosparge system are:

e Dissolved Oxygen (DO): desired groundwater concentration of >2 milligrams per
liter

e Total Organic Carbon (TOC): desired groundwater concentration of 5<TOC
<10 milligrams per liter (mg/L)

e VCM: decreasing concentrations

Of the above three parameters, the VCM concentration is the critical parameter. If the
VCM concentrations are decreasing and are consistent with meeting the remedial
objectives, the need to achieve the desired concentrations for DO and TOC is not
imperative.

2.3 DESIGN BASIS

This remedy consists of the injection of air at a rate sufficient to convert the generally
anaerobic conditions in the groundwater downgradient of the injection wells located
within the central core of the VCM subplume to aerobic conditions and then supply
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sufficient oxygen to continue to maintain aerobic conditions as biodegradation of the
chemical compounds, principally VCM, occurs. This remedy also takes into
consideration the requirement that the air flow rate selected will not result in the release
of VOCs to the atmosphere. If monitoring shows that biodegradation is being inhibited
by insufficient TOC or nutrients, low level concentrations (approximately 5 to 10 mg/L)
of a carbon source (i.e,sugar byproducts) and/or nutrient (e.g., diammonium
phosphate [DAP] or a similar material) will be injected. The particle tracking results
provided in the May 27, 2004 submission to the EPA showed that the entire VCM
subplume will be captured by either the combined pumping of GP-1/GP-3 at pumping
rates of 1,075 and 375 gallons per minute (gpm), respectively, or the pumping of GP-1
only at a pumping rate of 1,075 gpm. Thus, any amendments injected into the aquifer
and not consumed, will be captured and will not impact areas outside the containment
area of GP-1/GP-3.

It is noted that as the groundwater flows towards GP-3, it is anticipated that the
groundwater flow paths will merge together, thereby creating better contact of the
injected materials with the VCM impacted groundwater, if any, that flows between the
effective radius of the individual injection wells. In addition, the injected materials will
at least initially disperse both horizontally and vertically as they are injected and to
some degree as southerly migration continues. This natural distribution of injected
materials with the converging VCM impacted groundwater will make the remedy more
effective as the groundwater continues to flow south. The monitoring described in
Section 7.0 will determine achievement of the remedial goals.

It is recognized that VCM degradation will continue to occur as long as there is
sufficient oxygen, carbon source, and nutrients available in the groundwater. Therefore,
it is expected that VCM degradation to non-detect concentrations is possible as long as
the conditions conducive to degradation are maintained.

The first step of the remediation strategy was to install a Pilot System and operate the
Pilot System over a longer term to determine an effective well spacing for a full scale
remedial system. The Pilot System included the control center, force main to four
injection wells in the central portion of the middle fence line, four injection well nests
(IW-16 through IW-19), and the monitoring wells for these injection wells (see
Drawing MP-01).

The operation of the Pilot System provided the information necessary to finalize the
injection well spacing and injection rates, confirmed that supplement injections are not
needed, and established the other operating parameters to ensure that the rest of the full
system has been properly designed and installed. This information has been compiled
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since the time that the Pilot System first began operation in October 2006. The design of
the final system incorporates all of the details obtained from the Pilot System and have
been included in the construction of the final system which was completed in
August 2012. The final system began full-time operation on September 17, 2012.
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3.0

BIOSPARGE TREATMENT SYSTEM INSTALLATION

3.1 GENERAL

The biosparge system was installed/constructed in accordance with the 100% Final
Design Report except for the modifications described in the following sections of this
report. All substantive modifications were approved by the EPA prior to their
implementation.

Following EPA approval of the 100% Final Design Report, the groundwater remediation
for the Site was implemented. Project implementation included the following tasks:

i) Property access/easements were secured from property owners
if) The required construction/operating permits were obtained

iii) The remedial system was constructed

iv) The remedial system was started up and operated

Prior to initiating the construction of the groundwater remediation, easements and
access agreements were negotiated with the affected property owners. The site layout
drawing (Figure 1.2) shows the area occupied by the remediation system. As shown,
there are several properties that were affected.

The biosparge system was installed in two phases. The first phase was the Pilot System
which included the control building and the first four injection well nests. The control
building and other components of the Pilot System (e.g., air compressor, air and water
piping, controls, power and control conduits, and wiring, etc.) were installed and tested
from November 2005 through September 2006.

The control center facility includes process equipment designed to inject air, water, and
a carbon source (if needed), into the main VCM subplume in order to enhance VCM
degradation. The control building is located on a parcel of property that is located west
of South Oyster Bay Road and south of Hazel Street. The Northrop pumping well GP-6
was historically located on this parcel. This location was selected due to its proximity to
the middle injection well fence line and its availability. The Pilot System became fully
operational in October 2006.
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The remainder of the biosparge system was installed in three stages:

1. The north fence underground components, excluding the injection and
monitoring wells, were installed from September through December 2008

2. The injection and monitoring wells for the north fence and the remainder for the
middle fence were installed from September 2010 through May 2011

3. The remaining biosparge system components (e.g., remainder of middle fence
injection well vaults, power and control conduits and wiring, controls, air and
liquid piping, etc.) were installed from March through August 2012

A chronology of the construction, operation, and monitoring of the Pilot System and
construction of the remainder of the biosparge system is provided in Table 3.1.

Design drawings for the biosparge system and the control building are attached
separately. The list of design drawings is provided in Appendix A.

3.2 SITE PREPARATORY ACTIVITIES

The site preparatory activities for the Pilot System included:

i) The purchase of the Hazel Street property for construction of the control building
ii) Surveying the layout of the Pilot System including the control building
iii) Clearance of underground utilities

iv) Submittal of and approval by the Town of Oyster Bay for excavation and road
crossing plans

V) Submittal of and approval by property owner’s upon whose property various
components of the remedy were to be installed

vi) Mobilization of an office trailer and sanitary facility

vii)  Installation of a temporary construction fence along Hazel Street and South
Oyster Bay Road and around individual work areas as needed

viii)  Pre-construction health and safety meeting with contractor personnel

ix) Construction of a decontamination pad for drilling equipment contacting
potentially contaminated soil

No site preparatory activities were required for the installation of the north fence well
vaults (located on property currently occupied by Sleep’s) and connecting
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piping/conduits, except for the layout of the vaults and piping and a pre-construction
health and safety meeting with the contractor. The reason for this is that the contractor
retained by Sleepy's for the property redevelopment construction activities was already
on Site and performing other construction activities.

The site preparatory activates for the remainder of the biosparge system included:

i) Submittal of and approval by property owner’s upon whose property various
components of the remedy were to be installed

ii) Surveying the layout of the connection between the north and middle fence

iii) Clearance of underground utilities

iv) Mobilization of a secure box container to store equipment

V) Installation of a temporary construction fence around individual work areas as
needed

vi) Pre-construction health and safety meeting with contractor personnel

vii)  Construction of a decontamination pad for drilling equipment contacting
potentially contaminated soil

3.3 AIR INJECTION DURATION / FREQUENCY

The air injection system is comprised of two injection well fences with eight and
seven injection locations for the middle and northern fences, respectively (see
Figure 3.1). Pursuant to the 100% Final Design Report, a minimum of six injection well
nests at 100-foot centers were to be installed along each fence line. This objective has
been met. Two air injection wells at different depths were installed at each injection
location. The 100% Final Design air flow rate and injection frequency for each well was
approximately 100 standard cubic feet per minute (scfm) for 8 hours twice per month
following the initial oxygen saturation injection at each well which was expected to take
on the order of 40 hours. Air injection during the time period when only the Pilot
System was operational was performed weekly for 8 hours at 100 scfm at each well since
the air compressor, which is sized for the entire biosparge system, had excess capacity
available. This was done to ensure that the highly anaerobic conditions in the core of the
VCM subplume were converted to aerobic conditions in as short a time period as
practical. It is believed that the periodic stop/start of the injections results in better
distribution of the injected air into the formation since a slightly different flow path will
be created by each injection, thereby spreading the injection through more of the
formation. Continuous injection is not needed since the groundwater only flows at a
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rate of approximately 0.4 feet per day (ft/day) (12 feet/ month) and sufficient air can be
injected in a short time period to saturate the volume of water that surrounds each
injection well. Air is pulse injected into each well on a rotating basis cycling between the
deeper and shallower injection points.

Air injections in the Pilot System have continually been performed since October 2006
with only a few periods of non-injection (e.g., during periods of biosparge system
performance monitoring, for various maintenance work, and during construction of the
final system).

34 INJECTION WELL LAYOUT/SPACING

The injection well layout consists of two injection well fences (north and middle). The
injection well nests along each fence line are set at a distance of approximately 100 ft
apart. Each injection well fence/individual well location injects the air into the
concentrated VCM intervals in sufficient quantity to insure that the desired aerobic
degradation conditions are created. By using this two fence layout, the treated water
from the north injection fence will eventually migrate to the middle injection fence
which will then allow the middle injection fence to cease operation. The intent will be to
continue to operate the north fence of injection wells (or a portion thereof) until the two
upgradient well nests (MW-92 and MW-93) and the monitoring wells within the north
fence system approximately reach 40 pg/L of VCM. Similarly, the middle fence (or
portion thereof) will continue to operate until the monitoring wells in the middle fence
system approximately reach 40 ug/L. The exact time of appropriate compliance
allowing shutdown of the north or middle fence (or portions thereof) will be
recommended by GHSI to the EPA. EPA approval will be obtained prior to
implementing any shutdown activity.

Once the injection systems have been turned off, the groundwater remedy will rely
upon monitored natural attenuation to complete the degradation of VCM to the State
drinking water standards or Federal MCLs.

The 100% Final Design fence lines were spaced approximately 700 feet apart (equivalent
to approximately 5 to 7 years of groundwater travel time). Subsequent to EPA approval
of the 100% Final Design Report and prior to installation of the north fence, the owner of
the property on which the north fence was to be installed redeveloped the property in
2007/2008. The redevelopment necessitated the following actions:

i) Monitoring well nest MW-52 was abandoned
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if) The alignment of the north fence was moved approximately 250 feet to the south
to be outside of the new building footprint and so as not interfere with property
use (see Figure 3.1 for the revised alignment)

3.5 WELL INSTALLATIONS

3.5.1 INJECTION WELL INSTALLATIONS
(SEE DRAWINGS CI-02, MP-01, MP-05, AND MP-06)

The wells for the Pilot System were installed between September 2005 and May 2006 and
those for the remainder of the biosparge system were installed between September 2010
and May 2011.

The four injection well nests installed for the Pilot System are IW-16, IW-17, IW-18, and
IW-19 (see Figure 3.1 for locations). The injection wells for the remainder of the system
were installed in the following sequence to assist in determining the number of injection
well nests in each fence:

i) The wells in the center core of the VCM subplume were installed first at each
fence line
if) Subsequent wells were installed out to the east and west edges of the VCM

subplume until a VCM concentration of approximately 40 pg/L or less was
detected

The installation of the injection well nests along the north fence reached its western
terminal point at IW-1 where the VCM concentration in one interval was 70 ng/L. The
VCM concentrations in all the other sampled intervals at this location were non-detect.
It is anticipated that the lateral dispersion of the injected air and mixing as the
groundwater migrates will result in the delivery of oxygen to the groundwater west of
IW-1. The eastern terminal point was reached at injection well nest IW-7 where the
maximum VCM concentration in one sampled interval was 44 png/L and in the
remaining sampled intervals was non-detect.

The installation of injection wells along the middle fence reached its western terminal
point at IW-15 where the VCM concentrations were already less than 40 nug/L.
Nonetheless, an additional borehole was drilled and sampled at a location
approximately 100 ft farther to the west for further confirmation of attainment of low
level VCM presence. Based on the VCM concentrations being less than 40 ug/L, a
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monitoring well nest (MW-86) was installed at this location. On the eastern end of the
middle fence, injection wells IW-20, IW-21, and IW-22 were installed. It is expected that
IW-22 is the east limit of the middle fence injection wells because the VCM
concentrations at this well were less than 40 ng/L.

The 6-inch diameter boreholes for the injection and monitoring wells were drilled using
the rotary sonic method. A continuous soil core was collected and the entire core was
screened for VOCs using a photoionization detector (PID). Geophysical logging of a
select location (i.e., MW-92) was performed. The stratigraphic and geophysical logs are
provided in Appendix B.

Groundwater samples were collected from approximately 50-foot intervals. The interval
between collected groundwater samples was adjusted in some cases to take into
consideration the results of the PID readings and the geology observed. Groundwater
collection started at a depth of approximately 200 feet BGS for the north fence and
approximately 300 feet BGS for the middle fence.

Groundwater samples were not collected from boreholes that were located within
25 feet of a borehole previously sampled (e.g.,, MW-83/VZ-10 which are located 20 feet
downgradient of IW-16). Groundwater samples were only collected from the deepest
borehole at each location that had multiple installations. The VCM concentrations
detected in the groundwater samples collected during the drilling process are listed in
Table 3.2. The VCM concentrations are presented on Figure 3.3 (north fence) and
Figure 3.4 (middle fence).

The PID, groundwater, and geophysical results were reviewed to select the appropriate
intervals for the installation of the well screens and to determine whether another well
further out along that particular fence line was needed.

The depth of the boreholes drilled at each location was based on the measured depth to
the bottom of the VCM subplume at each of the injection fences/wells location.
Confirmation that the bottom of the VCM subplume had been reached was provided by
the PID readings and the groundwater samples that were collected from or near the
bottom of the borehole. This ensured that the borehole fully penetrated the VCM
subplume and allowed the selection of the appropriate intervals in which to install the
injection wells to ensure the complete thickness of the VCM subplume at each injection
well nest location is being treated. The depth of the borehole typically extended
approximately 50 feet below the measured bottom of the VCM subplume.
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The injection points for the wells were strategically selected so that either gases or
liquids can be injected into or just below the high concentration portion of the VCM
subplume. The method of air injection relies on the pressure gradient created by the air
injection to distribute oxygen vertically above the point of injection. It is most effective
to inject air in between the fine-grained lenses that are present within the high VCM
concentration subplume and also into the interval beneath the underlying fine-grained
unit. Thus, two air injection points were used at each individual well that makes up the
injection fence. The shallower air injection well screen was typically set at the base of
the high permeability layer that contained elevated VCM concentrations. A second
deeper air injection well, complete with its own screen, was installed approximately
20 feet below the base of the previously identified high permeability layer. This well
screen was also set in a high permeability layer and is intended to provide upward
cascading air through the entire overlying VCM impacted interval. Within the VCM
subplume, the air is being injected into the bottom of the defined permeable interval (the
permeable zone containing elevated VCM concentrations that is sandwiched between
two low permeability layers). Injecting into the bottom of the permeable zone allows the
air to rise and disperse as much as possible throughout the entire high concentration
permeable interval. The reason for also injecting air below the fine-grained lenses that
define the base of the high concentration VCM subplume is that such injection results in
better areal distribution of the air. The air finds its own path around the lenses and
bubbles up through the high concentration portion of the VCM subplume. Bubbling up
of the air will occur as dictated by the slope of the underside of the discontinuous and
randomly located clay lenses. Nonetheless, with the overlap of gaseous injections from
neighboring injection wells along the fence, a continuous upward cascading curtain of
gases has developed which spreads oxygen through the desired permeable unit.

To the extent possible, the air injection well screens were set at elevations above an
identified underlying layer of PCE and TCE that was found beneath the VCM subplume
originating from the Hooker/Ruco Site.

The vertical layout of the air injection and groundwater monitoring wells is shown on
Figure 3.2 and the actual air injection well screen intervals are shown on Figures 3.3 and
3.4.

The Pilot System air injection well screens are 1-inch-diameter, 5-foot-long stainless steel
and the riser pipes are 1-inch-diameter black steel.

In addition to the air injection well screens, each well nest was equipped with one liquid
supplement injection well and screen. The setting for the 15-foot long screen
(maximum) liquid supplement injection well was from just above the base of the high
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permeability layer that has the highest VCM concentration. At this elevation, the base of
the liquid supplement injection screen will be at approximately the same elevation as the
top of the adjacent air injection screen. This will allow for maximum dispersion of the
injected liquids by the air injections.

For liquids, it is more effective injecting directly into the high concentration VCM
subplume. Mixing is assisted by the air injection process and also more significantly by
the natural flow/dispersion forces that exist.

The Pilot System liquid injection well screens are 1-inch diameter, 10 to 15 feet long
PVC, and the riser pipe is 1-inch diameter PVC. The Pilot System liquid injection wells
were installed in the same sandpacked interval as the shallow air injection well.

Based on the results of the first year of performance monitoring of the Pilot System, the
following changes were recommended in January 2008 for the remainder of the
biosparge system injection wells:

i) Increase the diameter of the water and air injection wells from 1 to 1.25 inch

if) Install the water injection well and shallow air injection well in separate
sandpacked intervals

iif) Install a steel plate on the bottom of the air injection wells to prevent settling of
the wells
iv) Install a spacer in the upper 0 to 20 feet of the injection well nests to maintain

separation between the wells at the ground surface

The support for these recommendations was presented in the document entitled
"Quarterly Report - Fourth Quarter 2007 (October through December) dated January 15,
2008. EPA acceptance of these recommendations was received on January 25, 2010. The
wells for the remainder of the biosparge system were installed between September 2010
and May 2011 in accordance with these recommendations.

Well installation details are provided in Table 3.2 and well instrumentation logs are
provided in Appendix B.
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3.5.2 MONITORING WELLS

3.5.21 GROUNDWATER MONITORING WELLS

The locations of the groundwater monitoring wells are shown on Drawing CI-02. The
majority of the monitoring points are located at approximately the midpoint between
every other pair of injection wells. The middle fence mid-point wells are installed at a
distance of approximately 50 feet downgradient of the injection wells. The north fence
mid-point wells were installed at a distance of approximately 30 feet downgradient of
the injection wells. This shorter distance was required due to space limitations along the
southern property line of the Sleepy's property.

As shown on the Drawing, this layout results in four and three mid-point monitoring
locations for the middle and north injection fence lines, respectively. The midpoint
location was selected as the primary monitoring location since this is the location
farthest from the injection point, and therefore the area least exposed to the injected
materials. Thus these locations should be typical of worst case conditions. The
monitoring well nests typically consist of two wells for the groundwater and two wells
for the vadose zone. The exceptions to this are well nests MW-61, MW-76, and MW-85
each of which has four groundwater monitoring wells. The screened intervals of the
groundwater monitoring wells were typically set at:

i) An elevation equal to the mid-point between the top and bottom of the VCM
subplume
ii) In the next overlying sand unit above the VCM subplume

Cross-sections of the north fence and middle fence groundwater monitoring wells are
shown on Figures 3.3 and 3.4, respectively. The groundwater monitoring well screens
are 10 feet in length. Typical groundwater monitoring well details are shown on
Drawing MP-05.

Furthermore, to provide an early indication of the impact of the biosparging system,
groundwater monitoring wells were also installed approximately:

i) 5 feet downgradient of the injection fence at the midpoint between adjacent
injection wells at one location for the north fence and two locations for the
middle fence

ii) 20 feet immediately downgradient of an injection well (2+ months travel time) at
three and two locations for the middle and north fence, respectively

006883 (56)

34 CONESTOGA-ROVERS & ASSOCIATES



Existing wells located in appropriate locations (i.e., MW-611, MW-61D, and MW-61D2
for the middle fence and MW-90D1 and MW-90D2 for the north fence), were included in
the monitoring well network in lieu of new installations.

3.5.2.2 VADOSE ZONE MONITORING WELLS

Vadose zone wells were installed in the same locations as the groundwater monitoring
wells installed at distances of 20, 30, and 50 feet downgradient of the injection fences.

Two vadose zone wells were installed at each location; one at a depth of approximately
8 feet BGS and one immediately above the groundwater table (approximately
50 feet BGS). The 8-foot depth was selected to be representative of a basement depth.
The vadose zone wells were constructed of 1-inch diameter PVC pipe with screens 2 feet
in length for the 8-foot deep wells and 5 feet in length for the wells just above the
groundwater table. A longer well screen for the deeper vadose zone well was used to
account for fluctuations in the groundwater table. The annulus of the borehole above
the sandpack was sealed with a 2-foot bentonite pellet/chip seal overlain with cement
grout containing 6 percent bentonite to prevent short-circuiting between wells and with
the atmosphere. Typical vadose zone monitoring well details are shown on the Drawing
MP-05.

3.6 FORCEMAINS (SEE DRAWINGS MP-01 THROUGH MP-08)

The injection well forcemains consist of two completely separate piping systems, one for
the air supply and one for the water/liquid supply. The air portions of the forcemain
system are wrapped (for corrosion resistance) Schedule 80 carbon steel pipe. High
density polyethylene (HDPE) pipe (SDR11) was used for all direct buried underground
forcemains that are used to distribute water, and potentially, liquid supplements
throughout the system.

The forcemain piping layout is presented on the "As-Recorded" Drawings, a list of
which is provided in Appendix A. Sizing of the liquid forcemain piping is based on
maintaining a fluid velocity between 3 and 5 feet per second (based on 25 gpm) while at
the same time maintaining a certain diameter pipe to allow easy cleaning during
maintenance, if needed. Airline sizing is based on maintaining a minimum pressure
drop in the pipe in order to minimize the size of the compressor.
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The maximum internal pressure at any point in the air forcemain piping system is not to
exceed 200 pounds per square inch gauge (psig).

3.7 AIR/LIQUID DISTRIBUTING SYSTEMS
(SEE DRAWINGS MP-01 THROUGH MP-08)

3.71 GENERAL

The primary components of the biodegradation remedy are the air distribution system
and the liquid delivery system. The air distribution system feeding the injection wells
consists of the following sub-systems:

i) Air compressors
if) Air distribution forcemains
iif) Control and power cables to the well points

The liquid distribution system consists of the following sub-systems:

i) Liquid supplement mixing unit
if) Liquid amendment distribution forcemains
iif) Control and power cables to the well points

For the air distribution system, the air is supplied by electric driven air compressors.
The air compressors are housed in the control building. The control building also
houses a liquid supplement mixing unit, a workstation for the operator, a washroom,
and an equipment cleaning station. The structure is a prefabricated, insulated, and
weathertight modular building, with approximately 1,000 square feet of space
(e.g., 28 x 38 feet). The building was placed on a compacted gravel base for support and
has one oversized door. The building is split into two main areas; one for the office and
controls and one for the compressors and mixing unit. The office/control portion of the
building has HVAC for heating and cooling while the equipment side only has heating
and venting.

The air from the compressors is directly piped to each individual injection well head via
a forcemain with appropriate valves at each individual well head. The main air supply
forcemain consists of a 3-inch diameter steel pipe that is connected to each individual
injection well via a 1 1/2-inch diameter steel pipe equipped with a motorized valve and
flow meter. A supply forcemain constructed of 11/2-inch and 2-inch diameter HDPE
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pipe was also installed to supply water and the liquid supplements, if needed. The main
liquid supply forcemain is connected to each individual injection well via a 11/2-inch
diameter steel pipe equipped with a motorized valve and flow meter. The air and liquid
pipe networks are completely independent from each other.

The valves at each individual well head are activated from the control building. Control
and power cables are linked from the control building to the well heads in separate 2- or
3-inch diameter conduits. Separate conduits were used so that the induced currents in
the power cables do not create false signals in the control cables. The forcemains,
conduits, and cables are of sufficient capacity to allow for the installation of injection
wells at 50-foot spacings along each fence line, should the need for additional wells be

necessary.

The airflow to the injection wells is controlled by a variable frequency drive (VFD) on
the compressor and flow meter in the control building. The flow meter sends a signal to
the controller which automatically controls the VFD to maintain a constant flow. If the
flow falls below a set rate, an alarm will sound. Each injection well nest has two air
injection points. Each point has an automatic control valve and flow meter to allow for
fine tuning of the air flow, and a manual shutoff valve. The total flow from the control
building can be directed down more than one well by opening one or more of the
automatic valves. If more than one point is utilized at a time, the flow must be
automatically adjusted at the wells to insure that each well is receiving the correct
amount of air. The control system will continually adjust the air flow as needed due to
the fact that slight differences in well screen elevations, as measured with respect to
depth below the water table, can result in different pressures being required to depress
the water table to the top of the well screen to allow the air to be injected into the
groundwater formation. If the pressure differential between two wells is too large, the
control system will ensure that the air will not preferentially be injected into the well
that has the least height of water above it.

The liquid flow to the injection wells is controlled by a mixing unit, a control valve, and
flow meter, which are also contained in the control building. The liquid supplement, if
required, will be fed from the automatic mixing unit into the main water supply and
then on to the wells. The flow meter will send a flow signal to the controller which will
automatically control the valve to maintain a constant flow to the wells. If the flow falls
below a set rate, an alarm will sound. Each well point has an automatic control valve,
flow meter, and manual shutoff valve. The total flow from the control building can be
directed down more than one well by opening one or more of the automatic valves. If
more than one point is utilized at a time, the flow will be automatically adjusted at the
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wells to compensate for pressure differences. Again, this will be necessary to insure that
each open well is receiving the intended liquid supplement.

Water without supplements will be used to flush the pipeline after each liquid
supplement injection to help prevent bio fouling of the supply lines, well screens, and
the soils immediately adjacent to the well screen. The liquid supplements, which will be
small in volume if used, will also be injected prior to air injection whenever possible so
that the large volume of injected air will assist in the distribution of the liquid
supplement in the groundwater formation.

EPA approval was received on August4, 2006 to use treated groundwater from
Northrop's GP-1/GP-3 treatment system as the water for the liquid supply system. The
New York State Public Service Commission approved the supply of this treated water
from Northrop to GSHI on November 13, 2006. A copy of this approval is included in
Appendix C. This treated water is used as an additional supply of oxygen to the aquifer
and to flush the liquid pipeline when supplements are injected. The advantages of using
this groundwater are as follows:

i) The treated water has a high dissolved oxygen content due to having been run
through the Northrop treatment facility air stripper

if) The treated water has to be reinjected into the groundwater formation anyway
under the rules and regulations of the local water district administration (at the
present time it is reinjected at the ground surface)

iii) The treated water is not chlorinated

Injection of the treated water to supplement the delivery of DO to the VCM-injected
groundwater began on January 22, 2007. Injection has been continuous at a rate of up to
15 US gpm. The volume of treated water injected per month is provided in Table 3.4.
As of August 31, 2012, 10,585,000 gallons have been injected. To date, the water that has
been injected only includes oxygen since there has not been a need to provide
supplements. In the future, if liquid supplements need to be injected and if the treated
water is not available, city water will be used to prepare the liquid supplements.

As previously described, the control instruments for each well consist of a local
flowmeter, pressure indicators, and an automatic valve. The operating status of the
valve is displayed in the control room (e.g., open, closed or percent open). Also, each
flow meter is equipped with a flow alarm to indicate if the well is not accepting flow.
Injection pressures will be maintained below the formation rupture pressure.
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Furthermore, to reduce potential silting of the well, air injections are applied and relaxed
gradually over several minutes.

The main panel in the control building contains a Programmable Logic Controller (PLC)
manufactured by Allen-Bradley to control the operation of the system. The PLC allows
interfacing with an operator from a personal computer (PC) running a Human Machine
Interface (HMI) software package by Genesis. An HMI is a graphical operator interface
package that operates, in this case, under a Windows software operating system.

The controls for the Pilot System were upgraded in October 2008 to include an electric
relay to protect the PLCs. The relays also allow the air and water injection cycles to
operate automatically, eliminating unnecessary shutdowns.

The system runs in an automated mode and does not require an on-site operator.
Operator presence at the facility was required during the initial set up, and will be
required to respond to major alarms of the system, and for maintenance.

The operator initiates the injections from the PC, and the injection sequence continues
until stopped from the PC by the operator or the controls measure an alarm condition
(e.g., pressure too high) which will shut the system off. The sequence can also be
programmed to start over once it has been completed. The PC also allows the operator
to be able to change the timing of the air sparging and liquid injection sequences. The
PC displays injection header pressure, flow rates, temperature, injection sequence status,
and alarms. It is connected to a phone line to allow for remote access of the control
system. The injection times and well sequencing can all be controlled and programmed
at the HMI for complete automation and flexibility.

A security system was installed at the control center which is monitored 24 hours a day.
The system monitors the power to the control room, fire/smoke detectors, entry
detection sensors, and process alarms. In the event of an alarm or indication of a failure
of the security system (security breach), the monitoring company contacts the
appropriate personnel to take action.

3.7.2 COMPRESSORS

The main compressor is an Atlas-Copco Model No. GA-75VSD with VFD positive
displacement screw drive capable of delivering 337 scfm at a pressure of 175 pounds per
square inch (psi). The auxiliary compressor is an Ingersoll-Rand Model UP6-30 capable
of delivering 100 scfm at a pressure of 175 psi. The auxiliary compressor was installed in
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April 2010 to provide backup in the event that the Atlas-Copco Model is ever shut down
for maintenance for an extended period.

The air is filtered by pre-filters and polishing filters to remove any water and oil that is
carried over from the compressors prior to being injected into the ground. The air also
passes through an air dryer to protect the instrumentation downstream of the
compressor/dryer system.

3.7.3 SUPPLEMENT MIXING UNIT (MAKE-UP
AND DELIVERY SYSTEM)

If needed, the mixing unit will be used to combine the liquid supplement (sugar
byproducts) with water for transfer to the injection wells. The mixing unit includes a
metering pump and mixing chamber. As of the date of this report, no liquid
supplements have been needed or injected.

The supplement metering pump is capable of injecting concentrated sugar byproducts
into the mixing chamber where it will mix with water prior to being injected into the
ground. The mixing rate will be about 1 pound of sugar byproducts per 150 gallons of
water (approximately 800 ppm). The supplement metering pump can pump up to
2 gallons per hour (gph) of concentrated sugar byproducts.

After mixing in the mixing chamber, the sugar byproducts solution will be injected into
the forcemain (with additional feed water using the treated/aerated water from
Northrop's GP-1/GP-3 treatment system) that feeds the wells to maintain a
concentration in the groundwater of up to 25 mg/L (e.g.,5 gpm for 20 minutes each
day). This feed rate will be revised as appropriate based on the performance monitoring
results. The supplement injection pump has a capacity of 2 gph and can deliver the
liquid supplement to 3 wells at a time, if so desired.

Mixing the supplements with a larger water volume and pumping at a higher rate
substantially improves the mixing zone and assists in keeping the injected supplements
at much lower concentrations. This, in conjunction with the fact that the treated water
has elevated DO concentrations, reduces the chance for the creation of an anaerobic zone
in close proximity to the liquid injection well.
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3.8 INSTRUMENTATION AND CONTROL LOGIC
(SEE DRAWINGS E-01 TO E-16)

3.8.1 GENERAL

The injection system's control logic is designed to allow the system to operate without
supervision in a fail-safe mode. All control signals are fed to one PLC. The PLC
supplies the appropriate responses to the signals using a PLC programming language.
The PLC is located in the main control room in the control building. An operator can
monitor and control the treatment system through the HMI. All process equipment can
be shut down locally at the Site or remotely through the HMI. An emergency shutdown
button is located at the HMI, which will shut down the entire injection system.

3.8.2 INJECTION WELLS

All inputs and outputs associated with the individual wells are routed to the PLC.

Each injection well has pressure indicators, flow meters, and control valves for the air
injection and the liquid supplement addition. The flows and valve position are
transmitted to the PLC for indication and alarming. These alarms and the valve
positions are then displayed on the HMI computer screen.

3.8.3 SUPPLEMENT MIXING UNIT (MAKE-UP
AND DELIVERY SYSTEM)

Supplements are pumped into the mixing unit and water is diverted into this unit to
form a solution to be injected into the forcemain and from there into the injection wells.

A flow transmitter measures instantaneous combined flow from the mixing unit and
water source to the injection wells. The instantaneous flow rate is displayed locally on
the flow meter. The instantaneous flow rate is transmitted to the PLC and displayed on
the HMI computer screen. Total flows are displayed on the instrument only.

The dosing rate of sugar byproducts is sent from the HMI to the mixing unit. The
metering pump adds the correct amount of sugar byproduct to the mixing unit based on
the required dosing rate and flow to the wells.

Following the mixing of the supplement in the mixing unit, the mixture is injected into
the forcemain and mixed with the water source.
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After the injection of the sugar byproducts into the water source, the mixture flows
through an automatic flow control valve.  This valve is operated by a
Proportional/Integral / Derivative loop (PID loop) in the PLC based on the flow of the
combined stream of water and sugar byproduct solution. As the flow rate deviates from
a specified flow set-point, the PLC automatically adjusts an analog control signal to
open/close the valve in order to compensate for the difference in flow. As the flow rate
returns to the set-point, the PLC decreases the rate at which the analog control signal
changes and attempts to maintain the valve's position. Overall, the PID loop adjusts the
valve's position to maintain a constant flow to the injection wells.

Prior to water injection, any buildup of air/water pressure in the liquid injection wells is
released into the storage tank located in the control building. Some groundwater is
transmitted to the storage tank during the pressure release. The pressure release is
required since the pressure of the water supplied by Northrop is sometimes lower than
the pressure in the liquid injection wells. The pressure release decreases the pressure in
the well system to allow the water supplied by Northrop to flow into the liquid injection
wells.

Flow to the wells is measured by a flow transmitter which displays instantaneous flow
locally. The flow rate is transmitted to the PLC and also displayed on the HMI

computer screen.

Additional flow control at each individual well is maintained using the same philosophy
as above, for the supplement mixing unit.

3.8.4 AIR DELIVERY SYSTEM

Air (the source of oxygen) from the compressor flows from the control building to the
injection wells.

A flow transmitter measures instantaneous flow and temperature of the air leaving the
compressor as it is injected into the injection wells. The instantaneous flow rate and
temperature are displayed locally on the flow meter. The instantaneous flow rate and
temperature are transmitted to the PLC and displayed on the HMI computer screen.
Total flows are displayed on the instrument only. Only one of the two compressors
operates at any given time.

006883 (56)

42 CONESTOGA-ROVERS & ASSOCIATES



The main compressor speed is controlled by a VED. This VFD is operated by a PID loop
in the PLC based on flow from the compressor. As the flow rate deviates from a
specified flow set-point, the PLC automatically adjusts an analog control signal to "ramp
up" or "ramp down" the speed of the compressor in order to compensate for the
difference in flow. As the flow rate returns to the set-point, the PLC decreases the rate at
which the analog control signal changes and attempts to maintain the compressor's
speed. Overall, the PID loop adjusts the compressor's speed to maintain a constant air
flow to the injection wells.

At the discharge of the compressor, the air flows through an automatic flow control
valve. This valve is an open/closed valve used for system isolation during a shutdown
condition. This valve is operated by signal in the PLC based on a permissive from the
PLC. As the flow, temperature, or pressure deviates from specified set-points, the PLC
automatically shuts down the compressor and closes the valve. The operator will be
required to determine the problem prior to restarting the system.

Additional flow control at each individual well is maintained using the flowmeter and
the control valve at the well. A PID loop controls the flow valve as described above.

3.8.5 ELECTRICAL (SEE DRAWINGS E-01 TO E-16)

3.8.5.1 GENERAL

The electrical design provides for the project electrical loads and conforms to the latest
requirements of ANSI/NFPA 70 "National Electrical Code" and ANSI/IEEE C2
"National Electrical Safety Code".

The electrical drawings are included in Appendix A.

3.8.5.2 SAFETY CONSIDERATIONS

All electrical equipment and systems are designed and constructed to meet the
following minimum safety requirements:

i) Electrical equipment and material have adequate current carrying capacity, short
circuit, and Basic Impulse Insulation Level (BIL) interrupting and/or withstand
ratings

if) Equipment and device enclosures are of a dead front type
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iif) Non-current carrying electrical equipment exposed metallic parts (such as
enclosures, raceways, etc.) are grounded

iv) Equipment and device enclosures are properly identified and, where required,
are supplied with the rating nameplates

V) Sufficient access to and working space around all electrical installations will be
maintained to provide for ready and safe operation, and to allow for equipment
maintenance

vi) Electrical classification of all work areas is non-hazardous

3.8.5.3 PROJECT LOADS

The project electrical loads consist of the process equipment motors, heat tracing,
HVAC, lighting, process instrumentation, controls, communication equipment, and
other similar items.

The project loads require 480-volt (V), 277-V, 208-V, and 120-V, 60 hertz (Hz) power

supplies. The power originates in the control building and is distributed to the well
vaults as needed.

3.8.54 POWER SERVICE

The designated power service is located in the control building. It is provided by the
local power provider operating in the project area.

The power service is a 480 VAC, 3-phase, 4-wire solidly grounded system. It is sized to
the project power load requirements and it does provide for the anticipated power load

growth.

The service entrance arrangement is in accordance with the power service provider
specifications.

3.8.5.5 POWER DISTRIBUTION AND CONTROL EQUIPMENT

The project power distribution and control equipment consist of a 480-V service panel,
480-V-208/120-V step-down transformers, 208/120-V distribution panel boards, low
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voltage motor controllers, and safety switches. All power equipment and control is
located in the areas designated on the Drawings.

3.8.5.6 LIGHTING

The lighting provides adequate illumination in the operation areas, and will supply the
required illumination in emergency situations. Lighting is provided as follows:

i) Project lighting includes the outdoor and indoor lighting systems

ii) The outdoor lighting at the control building consists of high intensity discharge
(HID) lights which are photo-electrically controlled with manual over-ride

iii) The indoor lighting consists of a mixture of HID and fluorescent lights,
self-contained individual emergency lighting units, and exit signs as follows:

a) The HID and fluorescent lights are manually controlled

b) The emergency lighting units are strategically located to illuminate
passages to the exit doors and illuminate automatically in the case of
indoor general lighting failure

C) The exit signs are battery supported and are placed in strategic locations
to direct occupants to the doors

3.8.5.7 CONVENIENCE OUTLETS

120V AC convenience outlets are furnished at accessible locations in operational areas of
the facility to provide power for portable lighting and small tools.

3.8.5.8 WIRING

Wiring is provided to interconnect all project electrical, instrumentation, communication
equipment, and loads.

The project wiring falls into one of the following three categories:

i) Low voltage power and control wire and cable for the project power and control
equipment and loads
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if) Instrumentation cable for the project instruments

iii) Data communication cable for the project data communication network

The project wiring is carried in cable trays and conduits and meets all specified
application and environmental conditions.

3.8.5.9 GROUNDING

Grounding to provide for the electrical system grounding requirements, lightning
protection system, and personnel safety consists of ground rods and interconnecting
grounding cable. The grounding is designed to obtain a maximum of 5 ohms resistance
to ground.

3.8.510 OVER-VOLTAGE PROTECTION

Over-voltage protection is provided against voltage surges induced by lightning,
equipment switching, and other sources of voltage transients. All project power
equipment has the proper BIL ratings, and transient voltage surge suppression devices
are provided.

3.9 CONTROL BUILDING (SEE DRAWING CI-02 THROUGH
CI-04 AND ST-01 THROUGH ST-07)

The control building is a 1,064-square-foot one-story pre-engineered structural steel
building designed in accordance with the Building Code of New York State. The
building is designed as Facility-Industrial with Occupancy Code of Use Group F-2. The
building construction material classification is non-combustible Type 2B.

The control building consists of the main service area and a control room/lavatory. The
building is 28 feet by 38 feet with an eave height of 14 feet 6 inches above its floor level.
The control room area is 13 feet by 26 feet 8 inches, and located in the eastern part of the
control building. The building roof is at a 2:12 slope directing precipitation/rainwater
from the roof to the ground surface adjacent to the building. The ground around the
building is graded to direct rainwater away from the building.

The building is a rigid framed steel structure with a single clear span, straight
(non-tapered) columns and gabled roof beams. The building roof and walls have
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insulated pre-finished metal panels. Pre-finished interior liner panels of limited height
are installed along the building perimeter walls. The interior wall between the control
room and treatment area is 4-inch insulated gypsum board.

Access to the service area of the building is provided through a 6-foot by 7-foot double
door. The control room is accessed using a 3-foot by 7-foot man door from the service

area.

The control room includes a motor control center and a lavatory. The electrical
equipment and instrumentation are wall or floor mounted as shown on the Drawings.
The lavatory is intended for occasional use.

The mechanical piping in the service area is supported using steel pipe supports
mounted on the building floor. Electrical conduits are wall or building ceiling
supported. The process equipment is supported by a reinforced concrete floor slab.

The building floor is a reinforced concrete slab-on-grade. The building foundations are
continuous reinforced concrete wall footings.

The heating system for the control building maintains an inside temperature of
55 degrees Fahrenheit (°F) based on an ambient outside temperature of 11°F. One
electric unit heater with diffusers to distribute heat is located in the building for this
purpose. One combined louver/shutter and one panel fan are furnished for ventilation.
The ventilation system provides a minimum of one air change per hour, or an induced
ventilation exhaust of at least 1 cfm per square foot of floor space. The control room is
equipped with a through-the-wall air conditioner/heater unit. An exhaust fan is
installed in the lavatory.

The building is categorized as light (low) fire hazard and is equipped with portable fire
extinguishers (Class ABC) to provide fire protection.

3.10 UTILITIES (SEE DRAWINGS CI-02 THROUGH CI-06 AND
MP-01 THROUGH MP-14)

3.10.1 GENERAL

The utilities include potable water, sanitary, electrical power, and phone service.
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3.10.2 POTABLE WATER

Potable water supply is required for the hose stations and the lavatory and is required as
a back-up supply for the liquid injection system should the treated groundwater from
Northrop's GP-1/GP-3 system not be available. The source of potable water supply is
the water main located on the north side of Hazel Street. A pressure of 30 to 70 psi is
available at the water main. A new 2-inch diameter water service line was installed,
extending from the water main to the control building.

3.10.3 SANITARY

The municipal sanitary sewer on Hazel Street was tapped into to provide sanitary sewer
discharge for the control building.

3.10.4 ELECTRICAL

The power service required for the biosparge is described in Section 3.8.5.4.

3.10.5 PHONE SERVICE

The control building is provided with two voice grade phone lines. One line is
connected to the building telephone and control panel Autodialer. In the event one of
the monitored points on the Autodialer goes into alarm, it will capture the phone line
and make the appropriate emergency call outs. The second line is connected through a
modem to the control PLC so that calls can be made into the control center for
troubleshooting purposes.

3.11 WATER AND EXCESS SOIL HANDLING

Water generated by well installation, development, and purging, and equipment
decontamination activities was discharged to the Cedar Creek Water Pollution Control
Plant (WPCP) in accordance with the approvals received from the Nassau County
Department of Public Works.

Excess drill cuttings for the Pilot System wells and sediment from well development and
equipment decontamination activities were disposed of at the BFI Conestoga Landfill
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located in Morganstown, Pennsylvania. The excess drill cuttings and sediment for the
remainder of the Biosparge System were disposed at the GROWS Landfill located in
Morrisville, Pennsylvania.

Excess soil excavated during excavation of the control building and Pilot System
injection well vaults and conduit/forcemain trenches between these injection well vaults
were transported to the Hooker/Ruco Site and used by Bayer as backfill.

Excess soil excavated during excavation of the north fence well vaults and
conduit/forcemain trenches between these injection well vaults were left on the Steel
Equities/Sleepy's property prior to construction of the parking lot.

Excess soil excavated during construction of the vaults for middle fence injection wells
IW-20, IW-21, and IW-22 and the conduit/forcemain trenches between these injection
well vaults were left on the Northrop Property. Excess soil from IW-15 and the trenches
to connect the north and middle fences were placed on the Bayer property.

3.12 PERMITS/NOTIFICATIONS

3.121 BUILDING PERMITS/CERTIFICATES

Permits obtained from the Town of Oyster Bay for the construction of the control
building were as follows:

i) Area Variance;
if) Construction Permit:
a) Electrical Sub-Code
b) Plumbing Sub-Code
C) Fire Protection Sub-Code
d) Building Sub-Code

Prior to the use of the biosparge system and occupying the control building, the
following certificates were obtained:

i) Electrical Approval Certificate
if) Certificate of Approval of Plumbing

iif) Certificate of Occupancy
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Copies of these certificates are included in Appendix C.

3.12.2 INJECTION PERMITS AND OPERATING PERMITS

At the present time, there are no known permits required for the air injection system.

The liquid amendment injection wells are Class V injection wells. As such, they are
"permitted by rule" wells and no permit is needed. The applicable regulatory
requirements for Class V wells pursuant to §144.27 include the submission of the
installed well details and the periodic submission of monitoring (e.g., groundwater and
soil gas) and injection fluid analysis results. The installed well details are included in
Appendix B. Groundwater quality data are periodically submitted by GSHI to the EPA
and DEC. Injected water quality data are periodically submitted by Northrop to the
DEC.

Groundwater collected in the storage tank from the injection wells during pressure
releases is periodically discharged to the Cedar Creek WPCP in accordance with the
approvals received from the Nassau County Department of Public Works.

3.12.3 NOTIFICATIONS

Notice was provided via the First Quarterly Progress Report - Third Quarter 2006
(August and September) dated October 4, 2006 to the EPA, DEC, and Nassau County the
tirst time injection occurred for the Pilot System. The startup and first injection for the
remainder of the biosparge system occurred in September 2012.
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4.0

CHRONOLOGY OF EVENTS

In summary, the primary activities performed since signing of the ROD, are listed

below:
Date

Sept. 29, 2001
Apr. 26,2001

Feb. 8, 2002

Feb. to Nov. 2002
Apr. to Sept. 2002

Nov. 22, 2002

Mar. to July 2003
July 29, 2003

Sept. 2003

Oct. 31, 2003
Apr. 2004 to
May 2005
May 27, 2005
July 7, 2005
Aug. 2005 to
May 2006
Nov. 2005 to
Oct. 2006
Sept. 14, 2006
Oct. 27, 2006

Feb. 1, 2007

Jan. 16, 2008
Sept. to Dec. 2008

Aug. 27, 2009

Activities

OU-3 ROD finalized by EPA

Administrative Order issued

OU-3 Pre-Design Activities Scope of Work approved by EPA
OU-3 Pre-Design Activities performed

Supplemental Treatment System for Northrop GP-1/GP-3
Treatment System constructed

Off-site Groundwater Pre-Design Information Report (PDIR)
submitted to EPA

Responses to EPA comments on PDIR submitted

EPA approves PDIR and designates the PDIR as the 30% Design
Report

Lag bed of Supplemental Treatment System converted to
potassium permanganate to treat VCM more efficiently
Pre-final (95%) Remedial Design Report Submitted to EPA
Responses to EPA comments on 95% Design Report submitted

Final 100% Design Report submitted to EPA
Final 100% Design Report approved by EPA
Biosparge Pilot System wells installed

Biosparge Pilot System Control Building and underground
components installed and tested (start up)

Pilot System Pre-Final Inspection performed

Pilot System Final Inspection performed

Pilot System starts full-time operation

Pilot System As-Built drawings, well stratigraphy and
instrumentation logs, draft O & M Manual, and HASP submitted
to EPA

Recommended modifications to the Biosparge System design and
operation submitted to EPA

The underground components (excluding wells) for the Biosparge
System north fence installed

EPA comments on the Biosparge System progress reports, the draft
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Date

Sept. 23, 2009
Nov. 30, 2009

Jan. 25,2010

Sept. 2010 to
May 2011
Sept. 22, 2011

Oct. 24, 2011
Dec. 2011 to

Apr. 2012

Apr. 13, 2012
Feb. to Aug. 2012
July 27,2012
Aug. 9, 2012
Sept. 12,2012
Sept. 17,2012

Activities
O & M Manual and the HASP received
Responses submitted to EPA on the August comments
Information supporting effectiveness of the Biosparge System
submitted to EPA
EPA agreed that biodegradation of VCM was occurring and
requested north and remainder of the middle fence construction be
started in 2010
Remainder of Biosparge System Wells installed.

EPA concurrence received allowing use of PDB/Hydrosleeve
samplers for future groundwater sampling events

Updated QAPP submitted to EPA

Responses submitted to EPA comments on the updated QAPP

Revised QAPP submitted to EPA

Remainder of Biosparge System installed and tested
Biosparge System Pre-Final Inspection performed
Draft Remedial Action Report submitted to EPA
Biosparge System Final Inspection performed
Biosparge System began full-time operation

An expanded list of activities is provided in Table 3.1

As noted in Section 2.2, it is estimated that the cleanup goals are projected to be met in

approximately 12 years after the start of full-time operation of the entire biosparge

system.
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5.0

PERFORMANCE STANDARDS AND
CONSTRUCTION QUALITY CONTROL

51 PERFORMANCE MONITORING

As previously stated in Section 2.2, the parameters to evaluate the performance of the
biosparge system are:

e Dissolved Oxygen (DO): desired groundwater concentration of >2 milligrams per
liter (mg/L)

e Total Organic Carbon (TOC): desired groundwater concentration of 5<TOC
<10mg/L

e VCM: decreasing concentrations

Of the above three parameters, the VCM concentration is the critical parameter. If the
VCM concentrations are decreasing and are consistent with meeting the remedial
objectives, the need to achieve the desired concentrations for DO and TOC is not
imperative.

Performance monitoring of the Pilot System has been performed since October 2006.
The results and QA /QC reviews of the results have been submitted to the EPA with the
progress reports as the data was validated. The DO, total VOC (TVOC) and VCM
concentration trends for the individual Pilot System groundwater monitoring wells are
shown in Figure 5.1 through 5.7. The results show that the biosparge technology is
achieving the remedial objectives in the area of the Pilot System.

5.2 CONSTRUCTION QUALITY ASSURANCE

Construction of the biosparge system was performed in compliance with the quality
assurance program described in the Construction Quality Assurance Plan (CQAP)
provided in Appendix E of the 100% Final Design Report. The program included:

i) Project meetings
e Pre-Construction Meetings
¢ Daily Tailgate Meetings
e  Weekly update meetings

e Pre-Final Inspection
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¢ Final Inspection
if) Inspection and testing activities

e Daily inspections

e DPressure testing of forcemains

e Continuity testing of electrical circuits
iii) CQA documentation

e CQA instrument calibration

e Inspection results

e Testing results

e Problem/corrective actions

All CQA documents are being retained by CRA in accordance with the Administrative
Order.

No substantial problems or deviations of the program occurred during construction.

5.3 ANALYTICAL DATA QUALITY

The performance monitoring analytical results and the QA/QC reviews of the results
have been submitted with the appropriate progress reports upon validation of the data.
In general, the data have been acceptable with minor qualifications as described within
each QA/QC review report.

Sample collection and analyses prior to the November 2010 performance monitoring
event were in accordance with the procedures presented in the OU-3 QAPP (100% Final
Design Report, Appendix G). As a pilot test, Passive Diffusion Bags (PDBs) were placed
in four of the 15 biosparge performance monitoring wells for the semi-annual sampling
event that was performed for the second half of 2010. The PDBs were installed on
November 15, 2010. Low Flow Purging (LFP) techniques were used to collect the
samples from the remaining 11 wells in the monitoring program. These samples were
collected between November 15 and 24, 2010. In accordance with the sampling
protocols provided in the QAPP Addendum approved on October 26, 2010, the PDB
samples were removed from the wells on November 29. Only one of the PDBs was
successfully removed (and submitted for analysis). The remaining three PDBs were
locked into the well and had to be removed with the driller's assistance. In response to
the locked-in samplers, the QAPP Addendum was revised and approved by the EPA on

006883 (56) 54 CONESTOGA-ROVERS & ASSOCIATES



March 22, 2011 for the collection of samples from the same four wells using smaller
diameter PDB and HydraSleeve™ samplers. Groundwater samples for the April 2011
performance monitoring event were collected using LFP methods from all 15 Pilot
System monitoring wells and by PDB/HydraSleeve™ sample for four wells. An
evaluation comparing the results of LFP sample results to PDB/HydraSleeve™ sampler
results was submitted to the EPA on August 31, 2011. The data showed good correlation
between the two sampling methods. This submittal also requested the use of
PDB/HydraSleeve™ samplers be approved for future groundwater sampling events.
EPA approval of the request was received on September 22, 2011. Groundwater sample
collection for the November 2011 and April 2012 performance monitoring events were
performed and subsequent events will be performed using PDB and HydraSleeve™
samplers in accordance with the procedures in the updated QAPP submitted on
October 24, 2011 (revised April 13, 2012).

5.4 NOISE SURVEY

A noise survey was performed on January 8, 2007 within the control building to
determine if sound protection for people working within the building was needed. The
highest noise reading was 77.4 dB which occurred in the bathroom with the air vent fan
running and the toilet flushing (a common household occurrence). Thus, no hearing
protection or signage regarding high noise levels are needed.
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6.0

BIOSPARGE SYSTEM INSPECTIONS AND CERTIFICATIONS

6.1 PILOT SYSTEM

6.1.1 PRE-FINAL INSPECTION

CRA and Camp, Dresser & McKee (CDM) personnel performed the Pre-Final Inspection
for the Pilot System at the Site on September 14, 2006. CDM was contracted by the EPA
to provide oversight of the remedial activities at the Site. One minor item (i.e., the
amendment pump) was not operational during the Pre-Final Inspection as an electrician
was working on the circuitry. During the inspection:

i) All of the process equipment and piping was hydrostatically tested
if) All of the instrument and electrical loops were checked

iii) All instruments were calibrated

iv) The communication between the systems and PLCs was verified
6.1.2 FINAL INSPECTION

CRA and CDM personnel completed a Final Inspection of the Pilot System at the Site on
October 27, 2006.

The Final Inspection included:

i) An inspection of the biosparge system

ii) A tour of the Site building and the injection vaults

iii) Instruction on the operation of the system
iv) A comprehensive review of the various HMI menus and injection sequences
V) The air compressor was started and allowed to operate

The water injection was not initiated during the Final Inspection because approval for
the use of treated water from the Northrop Grumman GP-1/GP-3 treatment system had
not yet been received from the Public Service Commission. The water injections were
subsequently approved by the Public Service Commission and have been occurring
since January 22, 2007.
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The air injection system was operating at that time. It was agreed that the Pilot System
passed the Final Inspection and was ready for operation.

6.2 REMAINDER OF BIOSPARGE SYSTEM

CRA, GSHI, and EPA personnel performed the Inspections for the final biosparge
treatment system.

6.2.1 PRE-FINAL INSPECTION

The Pre-Final Inspection was performed on July 27, 2012. The Pre-Final Inspection

included:
i) An inspection of the biosparge system
if) A tour of the control building and the injection vaults

At the time of the inspection, all construction activities were complete except for minor
electrical work needed in two of the vaults. The main compressor was in the process of
being repaired. CRA personnel were testing the control systems and the mechanical
components of the system.

6.2.3 FINAL INSPECTION

The Final Inspection was held on September 12, 2012. The Final Inspection included:

i) Instruction on the operation of the system
if) A review of the various HMI menus, injection sequences, and alarms
iii) The air compressor was operating during the inspection

The entire system is now operational and full-time operation started on September 17,
2012.

006883 (56) 57 CONESTOGA-ROVERS & ASSOCIATES



6.3 HEALTH AND SAFETY

Construction of the biosparge system was performed in compliance with the procedures
described in the HASP provided in Appendix F in the 100% Final Design Report.
Operation of the Pilot System was performed in compliance with the procedures
described in the HASP provided as Appendix L in the Draft Operation, Maintenance,
and Monitoring (OM & M) Manual submitted February 1, 2007. No substantive
problems or derivation from the procedures occurred.

Operation of the entire biosparge system after August2012 is being performed in
accordance with Appendix L of the updated O,M & M Manual.

6.4 CERTIFICATION STATEMENT

To the best of my knowledge, after thorough investigation, I certify that the information
contained in or accompanying this submission is true, accurate and complete. I am
aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

Roger Smith Senior Project Manager
NAME TITLE
!'r;' Lr (A
l'-‘_r'-' F “:f‘ Ty A \ ﬂ.—,/\-
bV Oy~ ~ D AAS A September 26, 2012
SIGNATURE DATE
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7.0

OPERATION AND MAINTENANCE ACTIVITIES

7.1 LICENSING REQUIREMENTS

There are no known licenses or permits required to operate the biosparge treatment
system. Approval to discharge waters to the Cedar Creek WPCP was received as
needed. The most recent approval was received on March 11, 2010 for a 3-year time
period.

7.2 OPERATION, MAINTENANCE AND MONITORING

A draft OM & M Manual for the Pilot System was submitted on January 31, 2007. The
updated final O,M & M Manual for the entire biosparge system was submitted in
September 2012. The O,M & M Manual includes an updated HASP which covers the
O,M & M activities.

The O,M & M Manual addresses the long-term operation, maintenance, and monitoring
of the biosparge system. The OM & M Manual provides a summary of the
requirements for the various components of the system.

A summary of the basis of the OM & M Manual is provided in the following
paragraphs.

Operator presence is required on a periodic basis when the system is in full-scale
operation. The system is designed to operate unsupervised, with the PLC monitoring
key parameters for proper operation. Should an operating parameter be out of range,
the system will attempt to adjust for it or if necessary shut down the process safely,
while notifying the operator of the shutdown. The system cannot be started up remotely
following a major alarm. The operator will have to go to the facility, evaluate the
problem, and make corrections, prior to restarting the system. The operator will receive
a summary of system operations from the PC HMI hooked up to the PLC. Information
related to instrumentation readouts (i.e., process equipment and piping) and any alarms
will be provided on the HMI. The operator will check the system's operation, log data,
and sample as necessary. The PLC is designed to assist in the accumulation, storage,
and trending of operating data. The operator is also responsible for the maintenance of
the building and equipment.
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7.3 HEALTH AND SAFETY

The health and safety procedures for the operation and maintenance of the system are in
accordance with those presented in the HASP included as an appendix in the O.M & M
Manual for the entire biosparge system.

74 PERFORMANCE MONITORING

Performance monitoring includes groundwater and vadose zone monitoring and
process monitoring. Additional details regarding the scope of the monitoring is
provided in the following sections. A summary of performance monitoring is shown in
Table 7.1. All Pilot System monitoring and analytical results and QA/QC reviews have
been provided to the EPA in prior submittals and these are not included in this report.
The frequencies of sampling described below are applicable to each fence section.

74.1 GROUNDWATER MONITORING

The groundwater monitoring well network consists of three groups of well nests:

i) Middle Fence: four well nests located approximately 50 feet downgradient of the
mid-point between adjacent injection well nests
North Fence: three well nests located approximately 30 feet downgradient of the
mid-point between adjacent injection well nests

ii) Well nests located approximately 5 feet downgradient at the mid-point between
adjacent injection well nests (one for the north fence and two for the middle
fence)

iii) Wells nests located approximately 20 feet immediately downgradient of an

injection well nest (two for the north fence and three for the middle fence)

The distance of 50 feet for the middle fence mid-point wells is equivalent to
approximately 4 months of groundwater travel time. Thus, these wells were monitored
quarterly for the first year of operation and semi-annually thereafter. The distance of
30 feet for the north fence wells is equivalent to approximately 2 months of groundwater
travel time. Thus the mid-point north fence wells and the new mid-point middle fence
well (i.e., MW-89) will be monitored quarterly for the first year of operation and then
semi-annually thereafter.
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The Pilot System wells, located approximately 5 feet downgradient, were monitored
monthly for the first quarter of operation to assess the oxygen distribution and evaluate
the zone of biosparging influence. Thereafter, all the Pilot System groundwater
monitoring wells located 5 and 20 feet downgradient were monitored quarterly for a
period of 2years after startup of operation and semi-annually thereafter. All
groundwater monitoring wells for the remainder of the biosparge system will be
monitored quarterly for the first year of operation and semi-annually thereafter.

Initially, the groundwater was monitored for VOCs (including TICs), TOC, N, P, and the
natural attenuation parameters, DO, ORP, pH, temperature, conductivity, and ferrous
iron (Fe*?). VOCTICs were analyzed and reported for the groundwater samples
collected from the first sampling event of each new well installed and the next sampling
event from any existing well. If TICs were present in a well, TICs were continued to be
analyzed/reported for the subsequent samples from each well until they were no longer
present. For wells in which no TICs were present, no additional analysis/reporting of
TICs was performed. In addition, heterotrophic microorganisms were analyzed
annually for the first 2 years for the Pilot System wells and will be similarly analyzed for
the first 2 years for the remainder of the biosparge system groundwater monitoring
wells.

Prior to the start of air injection at each section of the injection well fence, baseline
monitoring was performed at the appropriate wells. The frequency of the baseline
monitoring for the Pilot System was as follows for the general chemical analyses:

e 2 weeks prior to the initial air injection
e 3 days prior to the initial air injection
e 2 days prior to the initial air injection

e 1 day prior to the initial air injection

Each well was analyzed for VOCs and TICs on only one of these four baseline dates.
Since the intensive Pilot System pre-start monitoring did not identify any significant
differences in groundwater concentrations or conditions over the time period of the
baseline sampling, baseline sampling for the remainder of the biosparge system was
performed only once before the start of air injection. The parameters
analyzed/monitored for the baseline events were the same as those described above.
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7.4.2 VADOSE ZONE MONITORING

Vadose zone wells were installed in the same locations as the groundwater monitoring
wells and were monitored at the same frequency as the groundwater monitoring wells.

Soil gas samples have been and will continue to be collected for laboratory analysis of
VOCs and methane. The results for the Pilot System have been provided in the progress
reports submitted to the EPA. The samples were and will be collected semi-annually for
a period of 2years at each portion of the biosparge system as that portion becomes
operational. In addition, the air immediately above the ground surface at each injection
well has and will continue to be periodically monitored using a PID to determine if
short-circuiting up the well annulus is occurring. Short-circuiting will be evidenced by a
PID reading >10 ppm above background. An ambient air sample will be collected at
ground surface near the shallow vadose zone well which had the highest reading greater
than 10 ppm above background, if such reading occurs. To date, no ambient air samples
were needed to be collected.

The soil gas and ambient air sample results will be compared against the short-term SGC
values (e.g., 180,000 pg/m3 for VCM). The short-term values were selected because the
biosparge system is being installed in open areas on which only the occasional person
traversing the area to get from one location to another is present. Sample collection and
analyses will be performed in accordance with the procedures presented in the updated
OU-3 QAPP.

74.3 PROCESS MONITORING

Injection header pressure and temperature as well as injection on/off cycle times and
quantities of materials injected are being monitored and stored by the HMI software on
the PC. In addition, in accordance with 40 CFR 144.27, the liquid supplements will be
sampled and analyzed prior to their use, if needed (TOC for the sugar by-product
solution and phosphorus and nitrogen for the DAP). The data will allow estimates to be
made of the quantities of materials injected at each point (i.e., the quantity of an injected
gas is a function of volume, pressure, and time). These mass estimates will be used to
evaluate the distribution of the injected materials at each injection point and, in
conjunction with the soil gas and groundwater monitoring, will be used to assist in
optimizing the timing, locations, and rates of material injection. The data will be used to
assess the rate of VCM biodegradation, injection material distribution and migration,
and monitor groundwater flow pathways.
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7.5 REMEDY LOGIC

The remedy logic is based upon the redox conditions, VCM concentrations, and TOC

concentrations measured in the monitoring wells in the vicinity of the injections. The

primary goal of the injections is to create an aerobic environment. The collected data

will be used to assess what actions may be necessary to improve the remedy.

Dissolved Oxygen e The desired concentration is >2 mg/L

e If <2mg/L, the options are:

Increase the length of time of oxygen injection
Increase the frequency of oxygen injection
Increase the volume of oxygenated water injection

Install an additional injection well at the midpoint
between the injection wells

TOC e The desired concentration is 5 < TOC <10 mg/L

e If <5mg/L, the options are:

Increase the injection volume
Increase the injection frequency
Check whether the VCM concentration is decreasing

Evaluate other injection materials

VCM e The measured concentrations should be decreasing

e If not decreasing:

Increase the dissolved oxygen and/or TOC
concentration

Install additional injection wells at the midpoint
between the injection wells

Install additional injection wells at strategic locations in
the south portion of the subplume

Of the above three parameters, the VCM concentration is the critical parameter. If the

VCM concentrations are decreasing and are consistent with meeting the remediation

objectives, the need to achieve the desired concentrations for DO and TOC is not

imperative.
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7.6 EVALUATION/MODIFICATION OF MONITORING PROGRAMS

The scope of the groundwater monitoring and vadose zone monitoring will be
evaluated 2 years after the entire biosparge system is operational (in 2014) and thereafter
at 3-year intervals. Based on the evaluation, the scope of monitoring may be modified
for the next 3-year period. EPA concurrence will be obtained prior to implementation of
any modifications.

7.7 REPORTING

The reporting schedule shall be:

i) Quarterly progress reports with Region 2 EDD format submittal of sampling
data until 1year after startup of the remainder of the biosparge system
(September 2013)

if) Semi-annual progress reports thereafter

iii) The Final O,M & M Manual for the Biosparge System to be submitted in
October 2012.

The quarterly and annual progress reports will contain validated biosparge system
performance monitoring data as they become available.

7.8 INSPECTIONS

It is anticipated that inspections will be performed by the EPA on an as-desired schedule

as O, M & M is ongoing.
7.9 POTENTIAL PROBLEMS WITH FUTURE BIOSPARGE
SYSTEM OPERATION

This section describes some of the potential problems that may occur in the future with
the biosparge system operations. The currently foreseen potential problems are:

i) Failure of selected system components (e.g., valves, actuators, flow meters, etc.).
Spares have been purchased and are on-Site to expedite system repairs should
the need arise.
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ii) Plugging of injection well screens. This has previously occurred and the injected
wells were redeveloped. When well plugging occurs in the future, the wells will
be videoed with a downhole camera to determine the cause of the plugging
(e.g., infilling with sediment, encrustation of the well screen with precipitated,
etc.) and the appropriate well rehabilitation method will be used.

As previously stated in this report, problems with the main compressor have occurred in
the past and are possible in the future. To address this potential, an auxiliary
compressor has been purchased and installed.
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8.0

OBSERVATIONS AND LESSON LEARNED

Observations and lessons learned have been described in previous sections of the report.

They are summarized in the following:

Based on the results of the years of performance of the Pilot System, the following

changes were included in the design of the remainder of the biosparge system injection

wells:

ii)

i)

iv)

vi)

vii)

Increase the diameter of the water and air injection wells from 1 to 1.25 inch

Install the water injection well and shallow air injection well in separate
sandpacked intervals

Install a steel plate on the bottom of the air injection wells to prevent settling of
the wells

Install a spacer in the upper 0 to 20 feet of the injection well nests to maintain
separation between the wells at the ground surface

The HMI and controls have been upgraded so that should a shutdown be
required of a select set of injection wells, the remainder of the system will remain
operational

The ability to monitor and operate the system remotely has been enhanced

Water injections are not performed while air is being injected to prevent the air
injection from entering and blocking the water line

In addition, the purchase and installation of the auxiliary compressor was based on

lessons learned during operation of the Pilot System.
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9.0

CONTACT INFORMATION

Glenn Springs Holdings, Inc.

Mr. Roger Smith - Sr. Project Manager 972-687-7516 (office)
817-975-8705 (cell)
Mr. Barry Hanlon - HES Director 972-687-7508 (office)
859-619-7212 (cell)
Mr. Mike Anderson - President 972-687-7501 (office)
859-396-3767 (cell)
214-484-8803 (home)
CRA
Process Manager - Julian Worrall 716-297-6150 (office)
716-773-6111 (home)
Systems Operator - Tom Pestka 716-297-6150 (office)
716-832-5042 (home)
Project Manager - Jim Kay 519-884-0510 (office)
519-699-5907 (home)
Technical Advisor - Kevin Lynch Cell: 716-471-3892
Property Owners
Bayer Corporation (Mr. Ramon Simon) 281-383-6149
832-205-3149 (cell)
Northrop (Mr. Edward Hannon) 516-575-2333
516-353-4618 (cell)
516-575-3333 (24-hr emergency)
Steel Equities (Kevin Lumpe) 516-576-3165
Sleepy's Mattress (Vir Yabut) 516-861-8800
Agency Contacts

United States Environmental Protection Agency (Mr. Thomas Taccone)----212-637-4281

New York State Department of Environmental
Conservation (Stephen Scharf) 518-402-9620

Alarm Firm

Electronix Systems Central Station Alarms, Inc. Office 631-271-4000
Central Station 631-271-9075
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Page 1 of 12
TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-58D MW-58D1 MW-61D1 MW-61D2 MW-611 MW-61S
Sample ID: GW51710VW020  GW51910MY021  GW51010VW010  GW51010VWO013  GW51010VW011 ~ GW51010VW012
Sample Date: 5/17/2010 5/19/2010 5/10/2010 5/10/2010 5/10/2010 5/10/2010
Parameters Units

Volatile Organic Compounds

1,1,1-Trichloroethane ng/L 28] 28] 50U 5.0U0 50U 5.0U0
1,1,2,2-Tetrachloroethane ug/L 50U 50U 500 500 500 500
1,1,2-Trichloroethane ug/L 50U 500 500 50U 500 50U
1,1-Dichloroethane ug/L 500 500 500 197 500 500
1,1-Dichloroethene ng/L 9.8 9.2 50U 13] 50U 50U
1,2-Dichloroethane ug/L 50U 500 500 50U 500 50U
1,2-Dichloropropane ng/L 50U 50U 50U 50U 50U 50U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 50U 50U 500 500 500 500
2-Hexanone ug/L 500 500 500 5.0U] 5.0UJ 5.0UJ
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ng/L 50U 50U 50U 50U 50U 50U
Acetone ug/L 50U 50U 50U 5.0UJ 5.0UJ 5.0UJ
Benzene ug/L 50U 50U 50U 500 50U 500
Bromodichloromethane ng/L 50U 50U 50U 50U 50U 50U
Bromoform ng/L 50U 50U 50U 50U 50U 50U
Bromomethane (Methyl bromide) ug/L 50U 50U 50U 50U 50U 50U
Carbon disulfide ng/L 50U 50U 50U 50U 50U 50U
Carbon tetrachloride ng/L 50U 50U 50U 50U 50U 50U
Chlorobenzene ug/L 50U 50U 50U 50U 50U 50U
Chloroethane ng/L 50U 50U 50U 50U 50U 50U
Chloroform (Trichloromethane) ng/L 50U 50U 50U 50U 50U 50U
Chloromethane (Methyl chloride) ng/L 50U 50U 50U 50U 50U 50U
cis-1,2-Dichloroethene ug/L 137 127 50U 29 50U 50U
cis-1,3-Dichloropropene ng/L 50U 50U 50U 50U 50U 50U
Dibromochloromethane ng/L 50U 50U 50U 50U 50U 50U
Ethylbenzene ug/L 50U 50U 50U 50U 50U 50U
Methylene chloride ng/L 50U 50U 50U 50U 50U 50U
Styrene ug/L 50U 50U 500 500 500 500
Tetrachloroethene ug/L 18 18 6.3 120 6.9 5.4
Toluene ng/L 50U 50U 50U 50U 50U 50U

trans-1,2-Dichloroethene ng/L 500 500 50U 50U 50U 500

CRA 006883 (56)



Parameters

Volatile Organic Compounds (Cont'd.)
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylene (total)

General Chemistry
Ammonia-N

Nitrate (as N)

Nitrite (as N)
Nitrite/Nitrate
Phosphorus

Total organic carbon (TOC)

Notes:

J - Estimated concentration.

U - Not present at or above the associated value.

UJ - Estimated reporting limit.
- Not analyzed.

CRA 006883 (56)

ANALYTICAL RESULTS SUMMARY - GROUNDWATER

TABLE 2.1

BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

Sample Location:
Sample ID:
Sample Date:

Units

pg/L
pg/L
ng/L
pg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

HICKSVILLE, NEW YORK
MAY 2010
MW-58D MW-58D1
GW51710VW020  GW51910MY021

5/17/2010 5/19/2010

50U 50U

47 44
50U 50U
50U 50U

MW-61D1
GW51010VW010
5/10/2010

50U
80U

18]
50U

0.150
0.815
0.0100 U
0.15
10U

MW-61D2
GW51010VW013
5/10/2010

50U
360
240

50U

0.319
231
0.0100 U
0.059
100

MW-611
GW51010VW011
5/10/2010

50U
78U

1.6]
50U

0.150
0.536
0.0100 U
0.036
10U

Page 2 of 12

MW-61S
GW51010VW012
5/10/2010

50U
81U
35]

50U

0.164
0.840
0.0100 U
0.17
100
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TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-62D MW-625 MW-63D1 MW-63D2 MW-631 MW-63S
Sample ID: GW52510VW033 ~ GW52510VW034  GW52410VW029  GW52410VW030  GW52110VIW028  GW52110VW027
Sample Date: 5/25/2010 5/25/2010 5/24/2010 5/24/2010 5/21/2010 5/21/2010
Parameters Units

Volatile Organic Compounds

1,1,1-Trichloroethane pg/L 50U 50U 50U 50U 50U 50U
1,1,2,2-Tetrachloroethane ug/L 50U 50U 5.0U 50U 5.0U0 50U
1,1,2-Trichloroethane ng/L 50U 50U 50U 50U 50U 50U
1,1-Dichloroethane ng/L 25] 500 500 500 500 500
1,1-Dichloroethene ug/L 12 50U 500 500 500 500
1,2-Dichloroethane ng/L 500 500 50U 500 50U 500
1,2-Dichloropropane pg/L 50U 50U 50U 50U 50U 50U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 500 50U 500 50U 500 500
2-Hexanone ng/L 50U 50U 500 50U 500 50U
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) pg/L 50U 50U 50U 50U 50U 50U
Acetone ug/L 500 50U 500 50U 500 50U
Benzene ng/L 50U 50U 50U 50U 50U 50U
Bromodichloromethane pg/L 50U 50U 50U 50U 50U 50U
Bromoform ng/L 50U 50U 50U 50U 50U 50U
Bromomethane (Methyl bromide) ng/L 50U 50U 50U 50U 50U 50U
Carbon disulfide pg/L 50U 50U 50U 50U 50U 50U
Carbon tetrachloride pg/L 50U 50U 50U 50U 50U 50U
Chlorobenzene ug/L 50U 50U 50U 50U 50U 50U
Chloroethane ng/L 117 5.0U 3.2] 347 3.77] 217
Chloroform (Trichloromethane) pg/L 50U 50U 50U 50U 50U 50U
Chloromethane (Methyl chloride) ug/L 50U 50U 50U 50U 50U 50U
cis-1,2-Dichloroethene ng/L 30 247 9.6 11 11 8.6
cis-1,3-Dichloropropene pg/L 50U 50U 50U 50U 50U 50U
Dibromochloromethane ug/L 50U 50U 50U 50U 50U 50U
Ethylbenzene ng/L 50U 50U 50U 50U 50U 50U
Methylene chloride pg/L 50U 50U 50U 50U 50U 50U
Styrene ng/L 500 50U 500 50U 500 500
Tetrachloroethene ng/L 247 517 6.4] 64] 54] 247
Toluene pg/L 50U 50U 50U 50U 50U 50U

trans-1,2-Dichloroethene ng/L 50U 50U 500 50U 50U 50U

CRA 006883 (56)



Parameters

Volatile Organic Compounds (Cont'd.)
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylene (total)

General Chemistry
Ammonia-N

Nitrate (as N)

Nitrite (as N)
Nitrite/Nitrate
Phosphorus

Total organic carbon (TOC)

Notes:

] - Estimated concentration.

U - Not present at or above the associated value.

UJ - Estimated reporting limit.
- Not analyzed.

CRA 006883 (56)

TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-62D MW-62S MW-63D1
Sample ID: GW52510VW033  GW52510VIW034  GW52410VI029
Sample Date: 5/25/2010 5/25/2010 5/24/2010

Units
ng/L 50U 50U 50U
ug/L 8.2 50U 9.2
ng/L 8.0 42] 35
ng/L 50U 50U 50U
mg/L - - -
mg/L - - -
mg/L : - :
mg/L - - -
mg/L - - -
mg/L - - -

MW-63D2
GW52410VW030
5/24/2010

50U
9.1
46

50U

MW-631
GW52110VIW028
5/21/2010

50U
8.3
47

50U
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MW-63S
GW52110VW027
5/21/2010

50U

43]
16

50U
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TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-64D2 MW-641 MW-64S MW-67D MW-67D MW-67S
Sample ID: GW52410VW033 ~ GW52410VW032  GW52410VW031  GW52010VIW023  GW52010VW024  GW52010VIW025
Sample Date: 5/24/2010 5/24/2010 5/24/2010 5/20/2010 5/20/2010 5/20/2010
Parameters Units

Volatile Organic Compounds

1,1,1-Trichloroethane pg/L 50U 50U 50U 50U 50U 50U
1,1,2,2-Tetrachloroethane ug/L 50U 50U 5.0U 50U 5.0U0 50U
1,1,2-Trichloroethane ng/L 50U 50U 50U 50U 50U 50U
1,1-Dichloroethane ng/L 2.0] 22] 11] 14] 147 500
1,1-Dichloroethene ug/L 50U 50U 500 16] 12] 500
1,2-Dichloroethane ng/L 500 500 50U 500 50U 500
1,2-Dichloropropane pg/L 50U 50U 50U 50U 50U 50U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 50U 50U 50U 50U 50U 5.6
2-Hexanone ng/L 50U 50U 500 50U 500 50U
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) pg/L 50U 50U 50U 50U 50U 50U
Acetone ng/L 500 74 500 50U 500 50U
Benzene ng/L 5.0U0 50U 5.0U0 50U 50U 2.0]
Bromodichloromethane pg/L 50U 50U 50U 50U 50U 50U
Bromoform ng/L 50U 50U 50U 50U 50U 50U
Bromomethane (Methyl bromide) ng/L 50U 50U 50U 50U 50U 50U
Carbon disulfide pg/L 50U 50U 50U 50U 50U 50U
Carbon tetrachloride pg/L 50U 50U 50U 50U 50U 50U
Chlorobenzene ug/L 50U 50U 50U 50U 50U 5.9
Chloroethane ng/L 50U 5.0U 50U 50U 50U 247
Chloroform (Trichloromethane) pg/L 50U 50U 50U 50U 50U 50U
Chloromethane (Methyl chloride) ug/L 50U 50U 50U 50U 50U 50U
cis-1,2-Dichloroethene ng/L 1.5] 127 50U 24 24 38
cis-1,3-Dichloropropene pg/L 50U 50U 50U 50U 50U 50U
Dibromochloromethane ug/L 50U 50U 50U 50U 50U 50U
Ethylbenzene ng/L 50U 50U 50U 50U 50U 50U
Methylene chloride pg/L 50U 50U 50U 50U 50U 50U
Styrene ng/L 500 50U 500 50U 500 500
Tetrachloroethene ng/L 5.0UJ 5.0UJ 1.5] 74 73 26
Toluene pg/L 5.0U0 50U 5.0U0 50U 5.0U0 29]

trans-1,2-Dichloroethene ng/L 50U 50U 500 50U 50U 50U

CRA 006883 (56)



Parameters

Volatile Organic Compounds (Cont'd.)
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylene (total)

General Chemistry
Ammonia-N

Nitrate (as N)

Nitrite (as N)
Nitrite/Nitrate
Phosphorus

Total organic carbon (TOC)

Notes:

] - Estimated concentration.

U - Not present at or above the associated value.

UJ - Estimated reporting limit.
- Not analyzed.

CRA 006883 (56)

ANALYTICAL RESULTS SUMMARY - GROUNDWATER

TABLE 2.1

BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

Sample Location:
Sample ID:
Sample Date:

Units

ng/L
ng/L
ng/L
ng/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

HICKSVILLE, NEW YORK
MAY 2010
MW-64D2 MW-641
GW52410VW033 ~ GW52410VIV032

5/24/2010 5/24/2010

50U 50U

50U 50U

11 12
50U 50U

MW-64S
GW52410VIW031
5/24/2010

50U
50U
2.1]

50U

MW-67D
GW52010VW023
5/20/2010

50U
280

500

50U

MW-67D
GW52010VW024
5/20/2010

50U
280]
50U
50U
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MW-67S
GW52010VW025
5/20/2010

50U
37
87

50U
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TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-67S MW-68D MW-81D1 MW-81D2 MW-82D1 MW-82D2 MW-83D1
Sample ID: GW52010VW026  GW51910MY022  GW5610VW008  GW51010VW009  GW51210VW016 ~ GW51210VW017  GW5510VW005
Sample Date: 5/20/2010 5/19/2010 5/6/2010 5/10/2010 5/12/2010 5/12/2010 5/5/2010
(Duplicate)
Parameters Units

Volatile Organic Compounds

1,1,1-Trichloroethane ug/L 500 24] 500 500 50U 500 500
1,1,2,2-Tetrachloroethane ug/L 5.0U 5.0U 50U 50U 50U 500 500
1,1,2-Trichloroethane ng/L 50U 50U 500 500 50U 500 500
1,1-Dichloroethane ug/L 500 24] 500 1.07] 32] 20] 500
1,1-Dichloroethene ug/L 50U 20] 50U 12] 50U 11] 18]
1,2-Dichloroethane ng/L 50U 50U 50U 50U 50U 50U 500
1,2-Dichloropropane ng/L 50U 50U 50U 50U 50U 50U 50U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 500 50U 500 500 120 500 500
2-Hexanone ug/L 50U 50U 5.0U] 5.0U] 500 500 500
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ug/L 50U 50U 50U 50U 50U 50U 50U
Acetone ug/L 16 50U 5.0UJ 5.0UJ 50U 500 500
Benzene ug/L 2.0] 500 500 500 50U 500 500
Bromodichloromethane ug/L 50U 50U 50U 50U 50U 50U 50U
Bromoform ng/L 500 50U 500 500 50U 500 500
Bromomethane (Methyl bromide) ng/L 50U 50U 50U 50U 50U 50U 50U
Carbon disulfide ug/L 50U 50U 50U 50U 50U 50U 50U
Carbon tetrachloride ng/L 50U 50U 50U 50U 50U 50U 50U
Chlorobenzene ug/L 6.2 50U 50U 50U 50U 50U 50U
Chloroethane ng/L 44] 5.0U0 23 50U 5.0U0 50U 3.7]
Chloroform (Trichloromethane) ng/L 50U 50U 50U 50U 50U 50U 50U
Chloromethane (Methyl chloride) ug/L 50U 50U 50U 50U 50U 50U 50U
cis-1,2-Dichloroethene ng/L 37 5.9 13 5.0 39] 11 33
cis-1,3-Dichloropropene ng/L 50U 50U 50U 50U 50U 50U 50U
Dibromochloromethane ug/L 50U 500 50U 50U 50U 50U 50U
Ethylbenzene ng/L 50U 50U 50U 50U 50U 50U 50U
Methylene chloride ng/L 50U 50U 50U 50U 50U 50U 50U
Styrene ug/L 500 50U 500 500 50U 500 500
Tetrachloroethene ng/L 27 320 16 14 16 100 96
Toluene ug/L 29] 5.0U0 54 50U 50U 4.0] 5.0U0

trans-1,2-Dichloroethene ng/L 50U 50U 50U 50U 50U 50U 50U

CRA 006883 (56)



Parameters

Volatile Organic Compounds (Cont'd.)
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylene (total)

General Chemistry
Ammonia-N

Nitrate (as N)

Nitrite (as N)
Nitrite/Nitrate
Phosphorus

Total organic carbon (TOC)

Notes:

] - Estimated concentration.

U - Not present at or above the associated value.
UJ - Estimated reporting limit.

- Not analyzed.

CRA 006883 (56)

TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING

Sample Location:
Sample ID:
Sample Date:

Units

ng/L
ng/L
ng/L
ng/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
MW-67S MW-68D MW-81D1
GW52010VIW026 GW51910MY022 GW5610VW008
5/20/2010 5/19/2010 5/6/2010
(Duplicate)
50U 50U 50U
39 970 99
95 34 180
50U 50U 50U
- - 0.744
- - 0.192
- - 0.17
- - 10U

MW-81D2
GW51010VW009
5/10/2010

50U
63

500

50U

0.486
3.03
0.00819 ]
0.038
10U
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MW-82D1 MW-82D2 MW-83D1
GW51210VW016 GW51210VW017  GW5510VIW005
5/12/2010 5/12/2010 5/5/2010
5.0U0 50U 50U

64 92 240
50U 7.1 260
50U 50U 50U

0.100 U 1.02 0.200 U
0.0100 U 1.96 -
0.0100 U 0.208 -
- - 1.99
0.033 0.071 0.047
100 100 100
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TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-83D2 MW-84D1 MW-84D2 MW-87D1 MW-87D1 MW-87D1 MW-87D2
Sample ID: GW5610VW007  GW51210VIW018  GW52510VW036 ~ GW5410VW001 ~ GW5410VW002  GW5410VIW003  GW5510VIW004
Sample Date: 5/6/2010 5/12/2010 5/25/2010 5/4/2010 5/4/2010 5/4/2010 5/5/2010
(Duplicate)
Parameters Units

Volatile Organic Compounds

1,1,1-Trichloroethane ng/L 50U 50U 50U - 50U 50U 50U
1,1,2,2-Tetrachloroethane ug/L 50U 500 50U - 500 500 500
1,1,2-Trichloroethane ng/L 500 500 50U - 500 50U 500
1,1-Dichloroethane ug/L 500 500 50U - 500 500 19]
1,1-Dichloroethene ng/L 50U 50U 50U - 2.0] 2.0] 19]
1,2-Dichloroethane ug/L 500 500 50U - 500 50U 500
1,2-Dichloropropane ng/L 50U 50U 50U - 50U 50U 50U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 50U 500 50U - 500 50U 500
2-Hexanone ng/L 50U 50U 50U - 50U 50U 50U
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ng/L 50U 50U 50U - 50U 50U 50U
Acetone ug/L 50U 50U 48] - 500 50U 500
Benzene ng/L 50U 50U 50U - 50U 50U 50U
Bromodichloromethane ng/L 50U 50U 50U - 50U 50U 50U
Bromoform ng/L 50U 50U 50U - 50U 50U 50U
Bromomethane (Methyl bromide) ng/L 50U 50U 50U - 50U 50U 50U
Carbon disulfide ng/L 50U 50U 50U - 50U 50U 50U
Carbon tetrachloride ng/L 50U 50U 50U - 50U 50U 50U
Chlorobenzene ng/L 50U 50U 50U - 50U 50U 50U
Chloroethane ng/L 50U 50U 5.0U0 - 3.7] 35] 50U
Chloroform (Trichloromethane) ng/L 5.0U0 5.0U0 50U - 1.07] 1.3] 50U
Chloromethane (Methyl chloride) ng/L 50U 50U 50U - 50U 50U 50U
cis-1,2-Dichloroethene ng/L 8.4 50U 8.3 - 94 96 40]
cis-1,3-Dichloropropene ng/L 50U 50U 50U - 50U 50U 50U
Dibromochloromethane ng/L 50U 50U 50U - 50U 50U 50U
Ethylbenzene ug/L 50U 50U 50U - 50U 50U 50U
Methylene chloride ng/L 50U 50U 50U - 50U 50U 50U
Styrene ug/L 500 500 50U - 500 50U 500
Tetrachloroethene ng/L 18 14] 23] - 170 170 18
Toluene ng/L 5.0U0 5.0U0 2.6] - 5.0U0 5.0U0 50U
trans-1,2-Dichloroethene ng/L 50U 50U 500 - 50U 500 50U

CRA 006883 (56)



Parameters

Volatile Organic Compounds (Cont'd.)
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylene (total)

General Chemistry
Ammonia-N

Nitrate (as N)

Nitrite (as N)
Nitrite/Nitrate
Phosphorus

Total organic carbon (TOC)

Notes:

J - Estimated concentration.

U - Not present at or above the associated value.
UJ - Estimated reporting limit.

- Not analyzed.

CRA 006883 (56)

TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING

Sample Location:
Sample ID:
Sample Date:

Units

pg/L
pg/L
ng/L
pg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
MW-83D2 MW-84D1 MW-84D2
GW5610VW007  GW51210VW018  GW52510VIW036
5/6/2010 5/12/2010 5/25/2010
50U 50U 50U
110 50U 190
50U 50U 1.6]
50U 50U 50U
0.100 U 0.100 U 1.14

- 3.26 1.81]

- 0.0100 U 0.00677
4.99 . .
0.13 0.053 0.030 U
10U 10U 10U

MW-87D1
GW5410VW001
5/4/2010

MW-87D1
GW5410VW002
5/4/2010

50U
360
41
50U

1.06

3.28
0.14
10U
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MW-87D1
GW5410VW003

5/4/2010
(Duplicate)

50U
330
44
50U

1.11

3.08
0.14
100

MW-87D2
GW5510VIW004
5/5/2010

50U
55

500

50U

0.200 U

4.65
0.16
10U



CRA 006883 (56)

TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING

GLENN SPRINGS HOLDINGS, INC.

HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-88D1
Sample ID: ~ GW51110VW015
Sample Date: 5/11/2010
Parameters Units

Volatile Organic Compounds
1,1,1-Trichloroethane ug/L 500
1,1,2,2-Tetrachloroethane ug/L 50U
1,1,2-Trichloroethane pg/L 500
1,1-Dichloroethane ug/L 50U
1,1-Dichloroethene ug/L 5.0 U]
1,2-Dichloroethane pg/L 500
1,2-Dichloropropane ug/L 50U
2-Butanone (Methyl ethyl ketone) (MEK) ug/L 6.7
2-Hexanone ng/L 50U
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ug/L 50U
Acetone ug/L 50U
Benzene ug/L 50U
Bromodichloromethane pg/L 50U
Bromoform ug/L 50U
Bromomethane (Methyl bromide) ug/L 50U
Carbon disulfide pg/L 50U
Carbon tetrachloride ug/L 50U
Chlorobenzene ug/L 1.7]
Chloroethane ng/L 12
Chloroform (Trichloromethane) ug/L 50U
Chloromethane (Methyl chloride) ug/L 50U
cis-1,2-Dichloroethene ng/L 19
cis-1,3-Dichloropropene ug/L 50U
Dibromochloromethane ug/L 50U
Ethylbenzene ng/L 50U
Methylene chloride ug/L 50U
Styrene ug/L 50U
Tetrachloroethene ng/L 28
Toluene ug/L 50U

trans-1,2-Dichloroethene

ug/L

50U

MW-88D2
GW51110VW014
5/11/2010

50U
50U
50U

1.6]
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U

26

50U
50U
50U
50U
50U

130

6.1

50U

MW-90D2
GW51710VW019
5/17/2010

50U
50U
50U
13]
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
50U
6.8
50U
50U
50U
50U
50U
26
50U
50U
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CRA 006883 (56)

TABLE 2.1

ANALYTICAL RESULTS SUMMARY - GROUNDWATER
BIOSPARGE SYSTEM PERFORMANCE SAMPLING
GLENN SPRINGS HOLDINGS, INC.
HOOKER-RUCO SITE

HICKSVILLE, NEW YORK
MAY 2010
Sample Location: MW-88D1 MW-88D2
Sample ID: ~ GW51110VW015 GW51110VW014
Sample Date: 5/11/2010 5/11/2010
Parameters Units

Volatile Organic Compounds (Cont'd.)
trans-1,3-Dichloropropene ug/L 50U 50U
Trichloroethene ug/L 32 85
Vinyl chloride pg/L 320 81
Xylene (total) ug/L 15] 50U
General Chemistry
Ammonia-N mg/L 0.100 U 0.248
Nitrate (as N) mg/L 0.0100 U 1.11
Nitrite (as N) mg/L 0.00778 ] 0.0324
Nitrite/Nitrate mg/L - -
Phosphorus mg/L 0.073 0.20
Total organic carbon (TOC) mg/L 100 100
Notes:

J - Estimated concentration.

U - Not present at or above the associated value.
UJ - Estimated reporting limit.

- Not analyzed.
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Date

September 29, 2000
April 26, 2001

January 23, 2002
February 8, 2002

February to
November 22, 2002

April to
September 1, 2002

August 16, 2002
March 6, 2003
March 27, 2003
June 25, 2003
July 9, 2003

July 29, 2003

September, 2003

October 31, 2003
April 12, 2004

May 27, 2004
November 17, 2004
December 6, 2004
January 5, 2005
January 12, 2005
February 1, 2005
March 14, 2005

May 2005

June 2005

CRA 006883 (56)

TABLE 3.1
CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES

OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description

OU-3 ROD finalized by EPA.
Administrative Order Index No. II-CERCLA-02-2001-2010 issued.

Revised OU-3 SOW submitted to EPA.
Revised OU-3 SOW approved by EPA.

Performed predesign activities.
Off-Site Groundwater Predesign Information Report (PDIR) submitted to EPA.

Construct Supplemental Treatment System.
for Northrop GP-1/GP-3 Treatment System

O&M Plan for Supplemental Treatment System provided to Northrop.

EPA comments received on the Off-Site Groundwater Pre-design Information report
Responses submitted to EPA PDIR comments.

Additional EPA comments received on PDIR.

Supplemental Treatment System starts full-time operation.

Responses submitted to additional EPA PDIR comments
EPA considers the PDIR to be the 30% Design Report.

Lag bed of Supplemental Treatment System converted from granular activated carbon to
potassium permanganate to handle VCM more efficiently.

Pre-Final (95%) Remedial Design Report submitted to EPA.

EPA comments received on the 95% Design Report.

Responses submitted to EPA comments on the 95% Design Report.
EPA comments received on May 27 responses.

Responses submitted to November 17 EPA comments.

EPA approval received for closure of 6 off-Site and 20 on-Site groundwater monitoring wells.

EPA comments received on December 6 responses.

Responses submitted to January 12 EPA comments.

Redlined Final 100% submitted to EPA.

Request for Bid for Pilot System well installation distributed May 19.

Request for Bid for remaining components of Pilot System distributed May 20.

100% Final Design Report submitted May 27.

Bids for Pilot System well installation received June 8.
Bids for remaining components of Pilot System received June 10.
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Date

July 2005

August 2005

September 2005

November 2005

December 2005

January 2006

February 2006

March 2006

April 2006

May 2006

June 2006

July 2006

August 2006

September 2006

CRA 006883 (56)

TABLE 3.1

CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES
OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description

EPA approval received July 7 of 100% Final Design Report.
Contract for remaining components of Pilot System awarded to a.d. Winston July 11.
Contract for Pilot System well installation awarded to Prosonic July 22.

Prosonic started to mobilize to the Site August 30.

Pre-Construction meeting held on September 6 to discuss emergency contingency
plans/procedures with local providers.

Prosonic started borehole drilling and well installation on September 13 for the
Pilot System.

A.D. Winston mobilized to the Site the week of November 7 and started installation of the Biosparge

Pilot System Control Building and underground components.
Meeting held with EPA on December 8 to provide project update.

Approval received January 31 from Nassau County Department of Public Work to discharge well
installation and development water to the Cedar Creek WPCP for a period of 1 year.

Twenty wells on the Site property were abandoned.

Draft Declaration of Covenants and Restrictions for the Site was submitted by Bayer (current property

owner) on March 20.

Background sampling of the Pilot System groundwater monitoring wells started March 27.
Approximately 15,000 gallons of well installation/ development water discharged to the
Cedar Creek WPCP.

Approximately 15,000 gallons of well installation/development water discharged to the
Cedar Creek WPCP.

Installation of the Pilot System wells completed.

Shakedown and startup of the Pilot System commenced.

Six off-Site wells abandoned.

Development of Pilot System wells completed.

Prosonic demobilized May 10, 2006.

Approximately 15,000 gallons of well installation/development water discharged to the
Cedar Creek WPCP.

Excess drill cuttings transported to and disposed of at the BFI Conestoga Land|fill
located in Morganstown, PA.
Background sampling of the groundwater monitoring wells was completed June 14.

The eight remaining on-Site wells were abandoned.

USEPA provided Northrop letter dated August 4 supporting the use of treated groundwater from
Northrop's GP-1/GP-3 treatment system for injection by GSHIL

Northrop submitted application to the New York State Public Service Commission August 8
requesting permission to provide up to 20 gpm of treated water Northrop's GP-1/GP-3 treatment
system to GSHI.

Shakedown and startup of the Pilot System was completed.
Pre-Final Inspection held on September 14.
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Date

October 2006

November 2006

January 2007

February 2007

March 2007

April 2007

May 2007

June 2007

July 2007

September 2007

October 2007

January 2008

March 2008

April 2008

CRA 006883 (56)

Page 3 of 7
TABLE 3.1

CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES
OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description

Pre-Start monitoring for the Pilot System was performed on October 24, 26, and 26.
Final Inspection held on October 27
Pilot System becomes fully operational.

New York State Public Service Commission approval received November 13 to inject treated water
from Northrop's GP-1/GP-3 treatment system.

Pilot System shutdown due to observed release of air and groundwater from monitoring well MW-61D2
on November 18.

Performance monitoring for the Pilot System was performed on November 28, 29, and 30.

Certificate of Occupancy received January 11 from the Town of Oyster Bay Department of Planning
and Development.

Noise survey of Biosparge Control Building performed on January 18.

Biosparge System restarted January 19.

Performance monitoring for the Pilot System was performed on January 22 to 30.

Injection of treated water from Northrop started on January 22.

Pilot System "As-Recorded" Construction Drawings, well stratigraphy and instrumentation logs,

Draft O&M Manual and HASP were submitted to EPA on February 1.

Notice received February 27 from Steel Equities regarding impending development of former Northrop
Plant 12 property.

Notice included request to abandon well nest MW-52.

Notification regarding this request submitted February 28 to EPA.

Well nest MW-52 was sampled March 13 and 14 and abandoned on March 16 and 19.
Approval received March 26 from Nassau County Department of Public Works to discharge well purge
water to the Cedar Creek WPCP for a period of one year.

Performance monitoring for the Pilot System was performed from April 18 to 27.

Steel Equities provided on May 12 the updated redevelopment plan for the former Northrop
Plant 12 property.

Discussions held during June 18 conference call with the EPA, NYSDEC, MSRMI (nka GSHI) and
CRA. It was agreed that TICs had been adequately addressed. TICs will no longer be analyzed for.

Air injection well IW16-D1A was redeveloped on July 23.
Performance monitoring for the Pilot System was performed from July 16 to 27.

Specifications and Drawings for the north fence were provided to Steel Equities on September 7.
Quotes for the north fence underground components were requested.

Performance monitoring for the Pilot System was performed from October 8 to 18.

Recommended modifications to the Biosparge System design and operations were provided in
Fourth Quarter 2007 progress report dated January 15.
Performance monitoring for the Pilot System was performed from January 27 to 28.

Update of Biosparge System provided at March 19 Technical Advisory Committee (TAC) meeting.
Approval received March 21 from Nassau County Department of Public Works for discharge of well
development and purge water to the Cedar Creek WPCP for a period of 1 year.

Performance monitoring for the Pilot System was performed from April 16 to 25.
Bids for Plant 12 underground components received.



Date

July 2008

September 2008

October 2008

December 2008

January 2009
February 2009

March 2009

June 2009

August 2009

September 2009
October 2009

November 2009

January 2010

February 2010

March 2010

April 2010

CRA 006883 (56)
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TABLE 3.1

CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES
OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description

The Marcus Organization was selected on July 28 as contractor for the underground components of north fence.
Performance monitoring for the Pilot System was performed from July 15 to 18.

Installation of the underground components of the Biosparge System north fence located
on Steel Equities/Sleepy's property started September 29.

Performance monitoring for the Pilot System was performed from October 20 to 31.

Pilot System shutdown due to observed release of air and groundwater from MW-61D2 on December 8.
Installation of the underground components of the Biosparge System north fence
on Steel Equities/Sleepy's property was completed the week of December 22.

Pilot System groundwater monitoring well vaults modified and replaced.
Pilot System restarted February 17.

Approval received March 16 from Nassau County Department of Public Works for discharge of
purge water to Cedar Creek WPCP for a 1 year period.

"As-Built" drawings for the north fence components received from The Marcus
Organization on June 3.

The SCADA PC software and network were upgraded. The PLC processor was replaced due
to this upgrade.

Biosparge System air compressor failed on August 24.

EPA comments on the Biosparge System progress reports, the draft O&M Manual and the
HASP were received on August 27.

Responses to the EPA comments were submitted on September 23.
Performance monitoring of the Pilot System was performed from October 13 to 21.

A meeting was held November 4 among the EPA, GSHI, and CRA. During the meeting

EPA agreed that the Biosparge System was working as designed.

The Biosparge System air compressor was believed to be repaired on November 9.

Injection into the shallow injection wells attempted on November 9. Attempts were unsuccessful.
Additional evaluations of air compressor performed.

Information supporting the effectiveness of the Biosparge System was submitted on November 30.

EPA letter received on January 25 in response to November 30 submission. Letter agreed that
biodegradation of VCM was occurring and requested north and remainder of middle
fence construction be started in 2010.

An updated schedule was submitted to EPA on February 3.
EPA approval of the updated schedule was received on February 23.

Approval received March 11 from Nassau County Department of Public Works for discharge of well
installation, development, and purge water to the Cedar Creek WPCP for a 3-year period.

Repair of the Biosparge System air compressor was completed on March 25 and full operation
resumed on March 29.

USEPA requested on March 30 a work plan, including a QAPP, for a controlled study to evaluate
the use of PDB/HydraSleeve™ samplers.

A back-up compressor was purchased and installed as a contingency should shutdown of the
main compressor occur.



Date

May 2010

June 2010

July 2010

August 2010

September 2010

October 2010

November 2010

December 2010

January 2011
February 2011

March 2011

CRA 006883 (56)
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TABLE 3.1

CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES
OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description
Performance monitoring of the Pilot System and of the VCM sub-plume was performed from May 3 to 25.

Electronic and hard copy of base map submitted to EPA on June 23.
Request for Bid for biosparge system wells distributed June 25.
Access request for wells on Blackman Plumbing property submitted June 25.

A workplan and QAPP Addendum for the evaluation of LFP vs. PDB samples were
submitted on July 9.
Bids for well installation were received July 12.

Contract for well installation awarded to Boart Longyear on August 3.
Application to relocate well to be located on Blackman Plumbing property to Town of Oyster Bay
property submitted August 4.

Boart Longyear mobilized to the Site on September 20 for the borehole drilling and well

installation for the remainder of the Biosparge System.

Injunction received September 30 restraining drilling activities in the vicinity of Blackman Plumbing
properties.

Biosparge system air pompressor shut-down the 4th week of September for installation of wells for remainder
of biosparge system.

Request for Bids for the remaining components of the Biosparging Systems were distributed on October 14.
Meeting held October 21 with Blackman Plumbing representatives to discuss possible well locations

in the vicinity of Blackman Plumbing properties on Town of Oyster Bay property.

Permission received October 22 from Town of Oyster Bay for alternate locations.

EPA comments were received October 25 on the work plan/QAPP Addendum.

A final QAPP Addendum was submitted on October 26.

A request was made to Northrop on October 28 to install an additional well approximately

100 feet east of the IW-22.

Bids for remaining components of the Biosparge System were received November 4.

Performance monitoring of 12 of the 15 Pilot System groundwater monitoring wells was performed by
LFP method from November 15 to 24.

Four wells were sampled with PDBs.

The PDB samplers were installed on November 15 and retrieved on November 29.

Only one PDB sampler could be successfully retrieved.

WHM Plumbing awarded on December 6 installation of the remaining components of the Biosparge
System subject to satisfactorily complying with GSHI health and safety requirements.

Performance monitoring of the remaining three Pilot System wells by LFP method was performed on January 20.
All bidders were disqualified on February 18 due to inability to comply with GSHI health and safety requirements.

Northrop denied on March 16 access to install an additional well approximately 100 feet east of IW-22.

EPA approval of the GROWS Landfill in Morrisville, PA for the disposal of drill cuttings was received on March 17.
Modified QAPP Addendum submitted to EPA on March 21.

EPA approval of the modified QAPP Addendum received March 21.

EPA approval of the Cycle Chem facility in Elizabeth, NJ for use as a transfer facility was received on March 23.
Approximately 15,000 gallons of well installation and development water was discharged to the

Cedar Creek WPCP on March 7 and 12.

One roll-off of drill cuttings was shipped off-Site on March 23.

Biosparge system compressor restarted the 4th week of March.



Date

April 2011

May 2011

June 2011

August 2011

September 2011

October 2011

November 2011

December 2011

January 2012

February 2012

March 2012

April 2012

May 2012

June 2012

July 2012

CRA 006883 (56)
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TABLE 3.1

CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES
OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description

Performance monitoring of the Pilot System and background sampling of the remainder of the Biosparge System
was performed from April 5 to 28.

Approximately 15,000 gallons of well installation and development water was discharged to the

Cedar Creek WPCP on April 5.

Bid documents for the remaining components of the Biosparge System were distributed to three new bidders on May 4

Well installation and development was completed on May 14.

Approximately 10,000 gallons of well installation and development water was discharged to the
Cedar Creek WPCP on May 14.

Boart Longyear have completed the well installations and demobilized from the Site on May 15.
Two roll-offs of drill cuttings were shipped off Site on May 20.

Two roll-offs of drill cuttings were shipped off Site on June 7.
Bids for the remaining Biosparge System components were received on June 17.
Update of the Biosparge System provided at June 17 TAC meeting.

CRA was given the opportunity to bid on the remaining components of the biosparge system on August 19.
Evaluation comparing LFP to PDB/HydraSleeve sample results submitted to EPA August 31.

EPA concurrence received September 22 allowing the use of PDB/HydraSleeve samplers for
future groundwater sampling events.
Updated QAPP requested September 22 by EPA

Updated QAPP submitted on October 24.
CRA Contractors was awarded on October 28 the contract for the installation of the remaining components
of the Biosparge System.

Performance monitoring of the Pilot System was performed using PDB/HydraSleeve samplers.
Samplers were installed between November 9 and 11 and were retrieved between November 30 and December 1.

An updated base map of the Site was submitted to the EPA on December 2.
EPA comments were received on December 6 on the updated QAPP.

A revised QAPP and responses to comments were submitted to the EPA on January 3.
Notifications of the start of construction of the remainder of the biosparge system was
submitted to the EPA on January 27.

Pre-construction meeting held on February 9.

Biosparge system compressors shut down and locked out on March 2 to allow for construction of the remaining
components of the biosparging system.
Contractor mobilized to the Site on March 5.

A revised QAPP was submitted to the EPA on April 13.

Performance monitoring of the Pilot System was performed. Samplers were installed on May 9 and
retrieved on May 24 and 25.

NYSDEC approval received June 19 to place excess soil on the Bayer property
Construction of the remaining components of the biosparge system is complete. Startup/shakedown of the

system is started
Pre-Final Inspection performed on July 27.



Date

August 2012

September 2012

CRA 006883 (56)

TABLE 3.1
CHRONOLOGY OF REMEDIAL ACTION IMPLEMENTATION ACTIVITIES

OPERABLE UNIT-3 (OFF-SITE GROUNDWATER)
HOOKER/RUCO SITE, HICKSONVILLE, NEW YORK

Description

Draft Remedial Action Report submitted to EPA August 9, Civil and Mechanical As-Built Drawings
submitted to EPA August 29.

Final Inspection performed on September 12. Full time operation started September 17.
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A) Upgradient of North Fence

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

B) North Fence
Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

C) Middle Fence
Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Well (West to East)
Sample Depth (ft bgs)

Parameter (ug/L)
Tetrachloroethylene

Trichloroethylene
Vinyl Chloride

Note:

(1) 2005/2006 Pilot System Installation Results

TABLE 3.2

SUMMARY OF VCM, PCE, AND TCE CONCENTRATIONS
HYDROPUNCH/ISOFLOW GROUNDWATER SAMPLES

BIOSPARGE SYSTEM
HICKSVILLE, NEW YORK
MW-92 MW-93

152 202 252 302 352 152 202 252 302 352

ND ND 11 940 640 ND 41 63 1700 2600

ND 1.1 1.2 13 8.6 ND 11 65 35 33

6.5 14 ND ND ND ND 41 ND ND ND

IW-1 IW-2 MW-75 w-3
152 172 202 262 302 352 153 173 203 263 303 353 152 172 202 252 302 352 154 172 202 252 302 352
93 15 ND 4 7 ND 46 27 4 2 10 83 ND 2 ND 16 1 ND ND 8 15 830 130 30
71 6 ND 42 80 ND 28 17 3 15 57 220 ND ND ND ND 2 ND ND 5 3 10 41 46
70 ND ND ND ND ND 150 93 54 ND ND ND 2 39 ND ND ND ND 72 760 12 ND ND ND
MW-70 MW-72 MW-76 IW-4

162 202 252 302 352 202 252 302 352 142 202 262 302 352 162 202 252 302 352

ND 15 43 3 28 3 180 38 90 ND 14 95 81 2 ND 14 32 13 53

ND 3 25 ND 16 ND 3 39 110 ND 3 83 130 8 ND ND 11 9 3

47 60 1100 6 ND 5 ND ND ND 270 66 2100 ND ND 120 32 810 ND ND

IW-5 MW-90 % IW-6 MW-73

152 172 202 252 302 352 250 300 350 400 202 252 302 352 162 202 252 302 352

ND ND 3 11 5300 76 18 ND 14 150 19 33 3200 500 ND ND ND 3400 57

ND ND ND 10 27 ND 16 ND 13 1400 1.4 ND 31 180 ND ND ND 31 150

ND ND 42 630 ND ND 390 ND ND ND 39 370 ND ND ND ND 8 ND ND

MW-77 Iw-7

202 252 302 352 152 172 202 252 302 352

ND ND 20 100 2 130 4 7 1400 91

ND ND 19 290 ND ND ND 1 55 46

ND 16 380 ND 1 ND ND 44 ND ND

MW-86 IwW-15 MW-87 mw-16

200 253 310 350 400 450 300 350 400 450 300 350 400 450 300 350 400 450

ND ND 34 35 4 ND 5.2 21 ND ND 130 43 38 29 ND ND 79 ND

ND 1.1 510 450 7 1 73 220 ND ND 750 160 230 86 ND ND 320 ND

21 ND ND ND ND ND ND ND 3.1 ND 670 270 92 ND 27 140 2900 ND

Mw-81 W mw-17 % w-18 w-19

300 350 400 450 300 350 400 450 300 350 400 450 300 350 400 450
ND 130 9 56 80 140 ND 80 ND 190 87 260 ND 54 230 50
ND 180 410 280 750 140 8 390 ND 930 470 1100 ND 43 1200 170

150 2900 650 ND 540 9000 39 8.4 59 1100 55 ND ND 2000 4300 ND

MWwW-82 MW-88 TW-20 TW-21
300 350 400 450 500 300 350 400 450 300 350 400 450 300 350 400 450
5.5 ND 160 230 ND 62 73 190 280 ND 23 280 ND 6.8 20 18 2
ND ND 320 810 ND 13 38 510 910 ND 16 200 ND 3.3 21 11 3
ND 19 1900 47 ND 42 610 1800 5.3 ND 46 550 ND 2 170 140 ND
MW-89

300 350 400 450 300 350 400 450

9 32 63 9.3 67 19 43 ND

26 48 25 12 17 6.4 19 ND

19 50 7 ND 22 10 35 ND
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Well
Designation

IW-1D1A
IW-1D1L
IW-1D2A
IW-2D1A
IW-2D1L
IW-2D2A
IW-3D1A
IW-3D1L
IW-3D2A
IW-4D1A
IW-4D1L
IW-4D2A
IW-5D1A
IW-5D1L
IW-5D2A
IW-6D1A
IW-6D1L
IW-6D2A
IW-7D1A
IW-7D1L
IW-7D2A
IW-15D1A
IW-15DIL
IW-15D2A
IW-16D1A
IW-16D1L
IW-16D2A
IW-17D1A
IW-17D1L
IW-17D2A
IW-18D1A
IW-18D1L
IW-18D2A
IW-19D1A
IW-19D1L

CRA 006883 (56)

Date

Completed

04/28/11
04/28/11
04/28/11
04/8/11
04/8/11
04/8/11
03/25/11
03/25/11
03/25/11
01/27/11
01/27/11
01/27/11
04/12/11
04/12/11
04/12/11
01/17/11
01/17/11
01/17/11
03/29/11
03/29/11
03/29/11
10/05/10
10/05/10
10/05/10
11/01/05
11/01/05
11/01/05
12/01/05
12/01/05
12/01/05
01/09/06
01/09/06
01/09/06
01/13/06
01/13/06

Ground
Surface

(ft amsl)

121.93
121.93
121.93
122.72
122.72
122.72
121.73
121.73
121.73
121.76
121.76
121.76
122.22
122.22
122.22
123.75
123.75
123.75
125.78
125.78
125.78
119.95
119.95
119.95
121.6
121.6
121.6
121.8
121.8
121.8
121.5
121.5
121.5
121.1
121.1

Measuring

Point

. 1
Elevation "

(ft amsl)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

TABLE 3.3

WELL INSTALLATION DETAILS

OPERABLE UNIT-3 BIOSPACE SYSTEM

HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Top of Top of Bottom of Bottom of
Sandpack Screen Screen Sandpack
(ftbgs) (ftamsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl)  (ft bgs) (ft amsl)
185.0 -63.1 190.0 -68.1 195.0 -73.1 200.0 -78.1
215.0 -93.1 220.0 -98.1 230.0 -108.1 235.0 -113.1
255.0 -133.1 260.0 -138.1 265.0 -143.1 270.0 -148.1
195.0 -72.3 200.0 -77.3 205.0 -82.3 210.0 -87.3
220.0 -97.3 225.0 -102.3 235.0 -112.3 240.0 -117.3
255.0 -132.3 260.0 -137.3 265.0 -142.3 270.0 -147.3
195.0 -73.3 200.0 -78.3 205.0 -83.3 210.0 -88.3
215.0 -93.3 225.0 -103.3 235.0 -113.3 240.0 -118.3
255.0 -133.3 260.0 -138.3 265.0 -143.3 270.0 -148.3
220.0 -98.2 225.0 -103.2 230.0 -108.2 235.0 -113.2
240.0 -118.2 245.0 -123.2 255.0 -133.2 260.0 -138.2
270.0 -148.2 275.0 -153.2 280.0 -158.2 285.0 -163.2
210.0 -87.8 215.0 -92.8 220.0 -97.8 225.0 -102.8
255.0 -132.8 260.0 -137.8 270.0 -147.8 275.0 -152.8
295.0 -172.8 300.0 -177.8 305.0 -182.8 310.0 -187.8
250.0 -126.3 255.0 -131.3 260.0 -136.3 265.0 -141.3
270.0 -146.3 275.0 -151.3 285.0 -161.3 290.0 -166.3
295.0 -171.3 300.0 -176.3 305.0 -181.3 310.0 -186.3
260.0 -134.2 265.0 -139.2 270.0 -144.2 290.0 -164.2
260.0 -134.2 275.0 -149.2 285.0 -159.2 290.0 -164.2
295.0 -169.2 300.0 -174.2 305.0 -179.2 310.0 -184.2
348.0 -228.1 355.0 -235.1 360.0 -240.1 361.0 -241.1
366.0 -246.1 368.0 -248.1 378.0 -258.1 379.0 -259.1
401.0 -281.1 406.0 -286.1 411.0 -291.1 416.0 -296.1
380.0 -258.4 395.0 -273.4 400.0 -278.4 401.0 -279.4
380.0 -258.4 385.0 -263.4 400.0 -278.4 401.0 -279.4
420.0 -298.4 425.0 -303.4 430.0 -308.4 435.0 -313.4
330.0 -208.2 345.0 -223.2 350.0 -228.2 355.0 -233.2
330.0 -208.2 335.0 -213.2 350.0 -228.2 355.0 -233.2
415.0 -293.2 420.0 -298.2 425.0 -303.2 429.5 -307.7
34475  -2233 359.83  -238.3 364.83 -243.3 367.0 -245.5
34475  -223.3 349.83  -2283 364.83 -243.3 367.0 -245.5
412.0 -290.5 420.0 -298.5 425.0 -303.5 430.0 -308.5
337.0 -215.9 355.0 -233.9 360.0 -238.9 360.5 -239.4
337.0 -215.9 345.0 -223.9 360.0 -238.9 360.5 -239.4

Well
Diameter

(in)

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Well
Screen
Slot Size

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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Well
Material

BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC



Well
Designation

IW-19D2A
IW-20D1A
IW-20D1L
IW-20D2A
IW-21D1A
IW-21D1L
IW-21D2A
IW-22D1A
IW-22D1L
TW-22D2A

MW-50D1¢

MW-50D2
MW-51D1
MW-51D2
MW-525%?
MW-521?
MW-52D®

MW-531
MW-53D1
MW-53D2
MW-565?
MW-561%

MW-57S

MW-571

MW-58D
MW-58D1
MW-58D2

MW-59D
MW-59D1
MW-59D2
MW-60D1

MW-60S

MW-601

MW-60D

MW-61S

CRA 006883 (56)

Date
Completed

01/13/06
10/13/10
10/13/10
10/13/10
10/23/10
10/23/10
10/23/10
11/03/10
11/03/10
11/03/10
02/23/95
02/13/95
10/24/95
10/02/95
01/17/96
12/14/95
12/12/95
06/08/95
06/19/95
06/05/95
01/26/96
01/25/96
01/23/96
01/25/96
03/26/02
03/26/02
03/26/02
04/06/02
04/06/02
04/06/02
03/05/02
03/08/02
03/08/02
03/08/02
02/22/02

Ground
Surface

(ft amsl)

121.1
119.75
119.75
119.75
119.83
119.83
119.83
121.01
121.01
121.01

130.6

130.0

129.2

128.8

125.8

125.6

126.1

120.7

120.8

120.7

133.9

133.9

127.9

128.0
116.22
116.22
116.22
117.37
117.37
117.37
119.02
118.96
118.96
118.96
121.19

Measuring
Point
Elevation™”
(ft amsl)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
132.63
132.03
131.85
130.38
125.48
125.30
125.88
120.73
120.80
120.66
133.60
133.47
127.68
127.48
115.99
115.99
115.99
117.13
117.13
117.13
118.70
118.93
118.93
118.93
120.91

TABLE 3.3

WELL INSTALLATION DETAILS

OPERABLE UNIT-3 BIOSPACE SYSTEM

HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Top of Top of Bottom of Bottom of
Sandpack Screen Screen Sandpack
(ftbgs) (ftamsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl)  (ft bgs) (ft amsl)
415.0 -293.9 420.0 -298.9 425.0 -303.9 430.0 -308.9
362.0 -242.3 367.0 -247.3 372.0 -252.3 377.0 -257.3
385.0 -265.3 390.0 -270.3 400.0 -280.3 402.0 -282.3
425.0 -305.3 430.0 -310.3 435.0 -315.3 440.0 -320.3
370.0 -250.2 375.0 -255.2 380.0 -260.2 385.0 -265.2
395.0 -275.2 400.0 -280.2 410.0 -290.2 411.0 -291.2
430.0 -310.2 435.0 -315.2 440.0 -320.2 445.0 -325.2
350.0 -229.0 355.0 -234.0 360.0 -239.0 365.0 -244.0
380.0 -259.0 385.0 -264.0 395.0 -274.0 396.0 -275.0
415.0 -294.0 420.0 -299.0 425.0 -304.0 430.0 -309.0
279 -148.4 285 -154.4 305 -174.4 305 -174.4
405 -275.0 415 -285.0 435 -305.0 435 -305.0
224 -94.8 235 -105.8 255 -125.8 260 -130.8
342 -213.2 350 -221.2 365 -236.2 370 -241.2
119.4 6.4 125 0.8 140 -14.2 142 -16.2
213.7 -88.1 220 -94.4 235 -109.4 237 -111.4
366.2 -240.1 371 -244.9 386 -259.9 387 -260.9
145 -24.3 150 -29.3 170 -49.3 173 -52.3
294 -173.2 300 -179.2 330 -209.2 335 -214.2
415 -294.3 430 -309.3 460 -339.3 460 -339.3
98.5 35.4 105 289 120 13.9 123 10.9
253.5 -119.6 260 -126.1 275 -141.1 280 -146.1
131.7 -3.8 137 9.1 152 -24.1 155.5 -27.6
184.5 -56.5 191 -63.0 206 -78.0 208 -80.0
395 -278.8 400 -283.8 410 -293.8 415 -298.8
460 -343.8 465 -348.8 475 -358.8 480 -363.8
495 -378.8 500 -383.8 510 -393.8 515 -398.8
395 -277.6 400 -282.6 410 -292.6 415 -297.6
460 -342.6 465 -347.6 475 -357.6 480 -362.6
495 -377.6 500 -382.6 510 -392.6 515 -397.6
325 -206.0 330 -211.0 340 -221.0 345 -226.0
175 -56.0 180 -61.0 190 -71.0 195 -76.0
225 -106.0 230 -111.0 240 -121.0 245 -126.0
275 -156.0 280 -161.0 290 -171.0 295 -176.0
165 -43.8 170 -48.8 180 -58.8 185 -63.8

Well
Diameter

(in)

1.0
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25

2

NN DN DNNDDNMDNDDNDNDDNMDNMMDNDDNNMDNDDDNMNMDNDDDNDNDDNMNMDNMNDNDDNMDNDDNMDD

Well
Screen
Slot Size

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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Well
Material

BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
BI/SS
Sch. 80 PVC
BI/SS
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
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TABLE 3.3

WELL INSTALLATION DETAILS
OPERABLE UNIT-3 BIOSPACE SYSTEM
HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Measuring Well
Well Date Ground Point Top of Top of Bottom of Bottom of Well Screen Well
Designation Completed Surface Elevation” Sandpack Screen Screen Sandpack Diameter  Slot Size Material

(ft amsl) (ft amsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl)  (ft bgs) (ft amsl) (in)

MW-611 02/22/02 121.19 120.91 200 -78.8 205 -83.8 215 -93.8 220 -98.8 2 10 BI/SS
MW-61D1 02/22/02 121.19 120.91 265 -143.8 270 -148.8 280 -158.8 285 -163.8 2 10 BI/SS
MW-61D2 03/12/02 121.15 121.05 360 -238.9 365 -243.9 375 -253.9 380 -258.9 2 10 BI/SS

MW-621 05/14/02 128.27 128.15 255 -126.7 260 -131.7 270 -141.7 275 -146.7 2 10 Sch. 80 PVC

MW-62D 04/20/02 128.03 127.82 325 -197.0 330 -202.0 340 -212.0 345 -217.0 2 10 BI/SS

MW-63S 02/18/02 118.67 118.45 175 -56.3 180 -61.3 190 -71.3 195 -76.3 2 10 Sch. 80 PVC

MW-631 02/18/02 118.67 118.45 210 -91.3 215 -96.3 225 -106.3 230 -111.3 2 10 Sch. 80 PVC
MW-63D1 02/18/02 118.67 118.45 245 -126.3 250 -131.3 260 -141.3 265 -146.3 2 10 Sch. 80 PVC
MW-63D2 02/18/02 118.67 118.45 280 -161.3 285 -166.3 295 -176.3 300 -181.3 2 10 Sch. 80 PVC

MW-64S 02/09/02 125.66 125.59 175 -49.3 180 -54.3 190 -64.3 200 -74.3 2 10 Sch. 80 PVC

MW-641 02/09/02 125.66 125.59 245 -119.3 250 -124.3 260 -134.3 265 -139.3 2 10 Sch. 80 PVC

MW-64D 02/09/02 125.66 125.59 285 -159.3 290 -164.3 300 -174.3 305 -179.3 2 10 Sch. 80 PVC
MW-66D2 06,/08/02 118.60 118.15 450 -331.4 455 -336.4 465 -346.4 475 -356.4 2 10 BI/SS
MW-6617 06/19/02 118.27 118.20 290 -171.7 295 -176.7 305 -186.7 310 -191.7 2 10 BI/SS
MW-66D1% 06/19/02 118.27 118.20 350 -231.7 355 -236.7 365 -246.7 320 -201.7 2 10 BI/SS
MW-67S 01/11/03 118.68 118.37 440.0 -321.3 445.0 -326.3 455.0 -336.3 460.0 -341.3 2 10 BI/SS
MW-67D 01/11/03 118.68 118.33 490.0 -371.3 495.0 -376.3 505.0 -386.3 510.0 -391.3 2 10 BI/SS
MW-685 02/09/03 119.20 118.97 455.0 -335.8 457.0 -337.8 467.0 -347.8 470.0 -350.8 2 10 BI/SS
MW-68D 02/09/03 119.20 119.00 485.0 -365.8 490.0 -370.8 500.0 -380.8 505.0 -385.8 2 10 BI/SS
MW-70D1 02/02/11 120.27 119.53 191.0 -70.7 196.0 -75.7 206.0 -85.7 211.0 -90.7 2 10 BI/SS
MW-70D2 02/02/11 120.27 119.14 241.0 -120.7 246.0 -125.7 256.0 -135.7 257.0 -136.7 2 10 BI/SS
MW-72D1 03/16/11 119.66 118.23 195.0 -75.3 200.0 -80.3 210.0 -90.3 215.0 -95.3 2 10 BI/SS
MW-72D2 03/16/11 119.66 118.52 255.0 -135.3 260.0 -140.3 270.0 -150.3 271.0 -151.3 2 10 BI/SS
MW-73D1 02/11/11 121.44 119.66 215.0 -93.6 220.0 -98.6 230.0 -108.6 235.0 -113.6 2 10 BI/SS
MW-73D2 02/11/11 121.44 120.10 255.0 -133.6 260.0 -138.6 270.0 -148.6 271.0 -149.6 2 10 BI/SS
MW-75D1 05/02/11 118.85 117.85 155.0 -36.2 160.0 -41.2 170.0 -51.2 175.0 -56.2 2 10 BI/SS
MW-75D2 05/02/11 119.04 118.21 220.0 -101.0 225.0 -106.0 235.0 -116.0 236.0 -117.0 2 10 BI/SS

MW-76S 03/03/11 120.21 119.05 75.0 45.2 80.0 40.2 90.0 30.2 95.0 25.2 2 10 BI/SS

MW-761 03/03/11 120.21 118.97 120.0 0.2 125.0 -4.8 135.0 -14.8 136.0 -15.8 2 10 BI/SS
MW-76D1 02/15/11 119.51 118.80 190.0 -70.5 195.0 -75.5 205.0 -85.5 210.0 -90.5 2 10 BI/SS
MW-76D2 02/15/11 119.51 118.86 260.0 -140.5 265.0 -145.5 275.0 -155.5 276.0 -156.5 2 10 BI/SS
MW-77D1 02/26/11 122.47 121.23 240.0 -117.5 245.0 -122.5 255.0 -132.5 260.0 -137.5 2 10 BI/SS
MW-77D2 02/26/11 122.47 121.72 290.0 -167.5 295.0 -172.5 305.0 -182.5 306.0 -183.5 2 10 Sch. 80 PVC
MW-81D1 11/01/05 121.60 121.07 300.0 -178.40 305.0 -183.4 315.0 -193.4 319.0 -197.4 2 10 Sch. 80 PVC
MW-81D2 11/01/05 121.60 121.05 397.0  -275.40 405.0 -283.4 415.0 -293.4 416.0 -294 .4 2 10 Sch. 80 PVC

CRA 006883 (56)



Well
Designation

MW-82D1
MW-82D2
MW-83D1
MW-83D2
MW-84D1
MW-84D2
MW-855
MW-851
MW-85D1
MW-85D2
MW-86D1
MW-86D2
MW-87D1
MW-87D2
MW-88D1
MW-88D2
MW-89D1
MW-89D2
MW-90D1
MW-90D2
MW-92D1
MW-92D2
MW-93D1
MW-93D2
VZ-1S
VZ-1D
VZ-25
VZ-2D
VZ-4S
VZ-4D
VZ-55
VZ-5D
VZ-65
VZ-6D
VZ-10S

CRA 006883 (56)

Date
Completed

02/15/06
02/15/06
11/06/05
11/06/05
04/12/06
04/12/06
12/04/10
12/04/10
12/02/10
12/02/10
11/11/10
11/11/10
10/04/05
10/04/05
03/21/06
03/21/06
12/19/10
12/19/10
03/28/06
03/28/06
03/11/11
03/11/11
03/03/11
03/03/11
03/15/11
03/15/11
02/12/11
02/12/11
04/30/11
04/30/11
03/11/11
03/11/11
02/26/11
02/26/11
01/19/06

Ground
Surface

(ft amsl)

120.50
120.50
121.58
121.58
121.34
121.34
119.30
119.30
119.30
119.30
118.96
118.96
121.05
121.05
120.89
120.89
119.30
119.30
123.31
123.29
123.65
122.21
123.65
123.65
119.66
119.66
121.44
121.44
118.85
118.85
119.51
119.51
122.47
122.47
121.90

Measuring
Point
Elevation™”
(ft amsl)

120.14
120.15
120.99
121.02
120.90
120.94
118.20
118.28
118.20
118.47
117.77
117.84
120.55
120.55
120.17
120.05
117.97
118.19
122.93
122.85
121.28
121.50
122.93
122.46
118.16
118.06
120.17
120.21
117.84
117.74
118.16
118.16
121.09
121.13
121.81

TABLE 3.3

WELL INSTALLATION DETAILS

OPERABLE UNIT-3 BIOSPACE SYSTEM

HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Top of Top of Bottom of Bottom of
Sandpack Screen Screen Sandpack
(ftbgs) (ftamsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl)  (ft bgs) (ft amsl)
337.0  -216.50 345.0 -224.5 355.0 -234.5 355.5 -235.0
404.8  -284.30 409.4 -288.9 419.4 -298.9 420.5 -300.0
300.0 -178.42 305.0 -183.4 315.0 -193.4 321.0 -199.4
385.0  -263.42 390.0 -268.4 400.0 -278.4 401.0 -279.4
335.6  -214.26 345.0 -223.7 355.0 -233.7 358.0 -236.7
382.6  -261.26 390.6 -269.3 400.6 -279.3 405.0 -283.7
213.0 -93.70 218.0 -98.7 228.0 -108.7 233.0 -113.7
273.0 -153.7 277.0 -157.7 287.0 -167.7 287.0 -167.7
335.0 -215.7 340.0 -220.7 350.0 -230.7 355.0 -235.7
390.0 -270.7 395.0 -275.7 405.0 -285.7 407.0 -287.7
195.0 -76.0 200.0 -81.0 210.0 -91.0 215.0 -96.0
345.0 -226.0 350.0 -231.0 360.0 -241.0 365.0 -246.0
299.0  -177.95 307.0 -186.0 317.0 -196.0 319.0 -198.0
400.0  -278.95 405.0 -284.0 415.0 -294.0 416.0 -295.0
2977  -176.81 305.0 -184.1 315.0 -194.1 320.4 -199.5
3985  -277.61 405.6 -284.7 415.6 -294.7 416.0 -295.1
340.0 -220.7 345.0 -225.7 355.0 -235.7 360.0 -240.7
375.0 -255.7 380.0 -260.7 390.0 -270.7 391.0 -271.7
222.0 -98.69 238.0 -114.7 243.0 -119.7 245.0 -121.7
262.0  -138.71 267.0 -143.7 272.0 -148.7 280.0 -156.7
205.0 -81.4 210.0 -86.4 220.0 -96.4 225.0 -101.4
250.0 -127.8 255.0 -132.8 265.0 -142.8 266.0 -143.8
200.0 -76.4 205.0 -81.4 215.0 -91.4 220.0 -96.4
255.0 -131.4 260.0 -136.4 270.0 -146.4 271.0 -147.4
4.0 115.66 6.0 113.7 8.0 111.7 9.0 110.7
39.0 80.66 41.0 78.7 46.0 73.7 47.0 72.7
4.0 117.44 6.0 115.4 8.0 113.4 8.5 112.9
42.0 79.44 44.0 774 49.0 72.4 57.0 64.4
4.0 114.85 6.0 112.9 8.0 110.9 9.0 109.9
41.0 77.85 43.0 75.9 48.0 70.9 50.0 68.9
4.0 115.51 6.0 113.5 8.0 111.5 9.0 110.5
39.0 80.51 41.0 78.5 46.0 73.5 47.0 72.5
4.0 118.47 6.0 116.5 8.0 114.5 9.0 113.5
42.0 80.47 44.0 78.5 49.0 73.5 57.0 65.5
4.0 117.90 6.0 115.9 8.0 113.9 8.5 113.4

Well
Diameter

(in)

N NN DNMNDNMNDNMDNMDNMDNMNMNMDNNMDNMDNDNDNDNDDNDDN

Well
Screen
Slot Size

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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Well
Material

Sch. 80 PVC
BI/SS
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
Sch. 80 PVC
Sch. 80 PVC
Sch. 80 PVC
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
BI/SS
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
Sch. 40 PVC
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TABLE 3.3

WELL INSTALLATION DETAILS
OPERABLE UNIT-3 BIOSPACE SYSTEM
HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Measuring Well
Well Date Ground Point Top of Top of Bottom of Bottom of Well Screen Well
Designation Completed Surface Elevation” Sandpack Screen Screen Sandpack Diameter  Slot Size Material

(ft amsl) (ft amsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl) (ftbgs) (ftamsl)  (ft bgs) (ft amsl) (in)

VZ-10D 01/19/06 121.90 121.81 49.0 72.90 51.0 70.9 56.0 65.9 60.0 61.9 1.0 10 Sch. 40 PVC
VZ-11S 02/28/06 121.35 120.64 4.0 117.35 6.0 115.4 8.0 113.4 8.5 112.9 1.0 10 Sch. 40 PVC
VZ-11D 02/28/06 121.35 120.60 42.0 79.35 44.0 77.4 49.0 724 63.0 58.4 1.0 10 Sch. 40 PVC
VZ-125 12/05/10 119.30 117.98 4.0 115.3 6.0 113.3 8.0 111.3 8.5 110.8 1.0 10 Sch. 40 PVC
VZ-12D 12/05/10 119.30 118.09 41.5 77.8 435 75.8 48.5 70.8 49.0 70.3 1.0 10 Sch. 40 PVC
VZ-14S 10/07/05 121.32 120.97 4.0 117.32 6.0 115.3 8.0 113.3 8.5 112.8 1.0 10 Sch. 40 PVC
VZ-14D 10/07/05 121.32 121.01 47.0 74.32 49.0 72.3 54.0 67.3 69.0 52.3 1.0 10 Sch. 40 PVC
VZ-155 11/04/05 121.46 121.31 4.0 117.46 6.0 115.5 8.0 113.5 12.5 109.0 1.0 10 Sch. 40 PVC
VZ-15D 11/04/05 121.46 121.32 49.0 72.46 51.0 70.5 56.0 65.5 63.0 58.5 1.0 10 Sch. 40 PVC
VZ-16S 01/23/06 120.42 120.13 4.0 116.42 6.0 114.4 8.0 112.4 8.5 111.9 1.0 10 Sch. 40 PVC
VZ-16D 01/23/06 120.42 120.27 49.0 71.42 51.0 69.4 56.0 64.4 60.0 60.4 1.0 10 Sch. 40 PVC
VZ-175 12/20/10 119.30 117.98 4.0 115.3 6.0 113.3 8.0 111.3 8.5 110.8 1.0 10 Sch. 40 PVC
VZ-17D 12/20/10 119.30 118.01 31.0 88.3 33.0 86.3 38.0 81.3 50.0 69.3 1.0 10 Sch. 40 PVC

Notes:

1) Measuring Point is generally top of well riser pipe. Measuring point is marked.

(2) Abandoned

amsl above mean sea level

bgs below ground surface

BI Black Steel Riser

SS Stainless Steel Well Screen

PVC  Polyvinyl Chloride
NA Not Applicable

CRA 006883 (56)
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TABLE 3.4

VOLUME OF NORTHROP GP-1/GP-3 SYSTEM TREATED WATER INJECTED
OPERABLE UNIT 3
HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Start Date End Date Water (gal.)
4/6/07 5/2/07 295,910
5/2/07 6/4/07 453,330
6/4/07 7/6/07 404,500
7/6/07 8/2/07 163,940
8/2/07 8/31/07 344,660
8/31/07 10/3/07 308,190
10/3/07 10/21/07 193,650
10/21/07 11/29/07 343,010
11/29/07 1/4/08 249,880
1/4/08 1/31/08 235,070
1/31/08 3/4/08 379,720
3/4/08 4/3/08 299,620
4/3/08 5/7/08 158,440
5/7/08 5/30/08 138,380
5/30/08 6/30/08 27,930
6/30/08 7/31/08 168,620
7/31/08 9/5/08 394,613
9/5/08 10/3/08 280,157
10/3/08 10/22/08 78,230
10/22/08 11/26/08 146,890
11/26/08 12/6/08 158,520
12/6/08 2/10/09 0
2/10/09 2/26/09 201,710
2/26/09 3/30/09 334,980
3/30/09 4/15/09 69,100
4/15/09 6/1/09 418,610
6/1/09 7/1/09 293,480
7/1/09 7/28/09 210,600
7/28/09 9/3/09 221,400
9/3/09 10/16/09 90,000
10/16/09 11/5/09 421,200
11/5/09 12/2/09 396,830
12/2/09 12/29/09 408,038
12/29/09 1/25/10 343,237
1/25/10 3/1/10 275,615
3/1/10 4/1/10 0
4/1/10 8/18/10 555,440
8/18/10 9/21/10 335,350
9/21/10 2/8/11 55,040
2/8/11 2/28/11 106,570
2/28/11 3/31/11 135,030
3/31/11 5/3/11 55,830
5/3/11 6/6/11 265,700
6/6/11 7/5/11 197,290
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TABLE 3.4

VOLUME OF NORTHROP GP-1/GP-3 SYSTEM TREATED WATER INJECTED
OPERABLE UNIT 3
HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Start Date End Date Water (gal.)
7/5/11 8/11/11 4,190
8/11/11 8/31/11 190
8/31/11 10/1/11 0
10/1/11 10/31/11 0
10/31/11 11/30/11 0
11/30/11 1/3/12 154,270
1/3/12 2/6/12 307,320
2/6/12 3/1/12 215,250
3/1/12 4/3/12 0
4/3/12 8/31/12 0
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TABLE 7.1

SUMMARY OF PERFORMANCE MONITORING

OU-3 BIOSPARGE REMEDY

HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Pilot System

CRA 006883 (56)

Media Location

Groundwater MW-611/D1/D2

MW-82

MW-83, MW-84

MW-81,
MW-87, MW-88

All Pilot System MW Wells

Soil Gas VZ-10, VZ-11
(No Further Sampling of Pilot
System VZ Wells)

VZ-14,VZ-15,

VZ-16
Ambient Air 4)
Liquid Supplements Mixing Unit

Frequency
Background
Monthly for First Quarter
Quarterly for remainder of
first 2 years of operation
Background @

Quarterly for first
2 years of operation

Background @

Quarterly for first
year of operation
Semi-annual for second year

- Semi-annual since October 2008

Background @

Shortly after initial Air Injection
Monthly for First Quarter
Quarterly for remainder of

first 2 years of operation

Thereafter Semi-Annually until November 2010

Background @
Semi-Annually

Semi-Annually

Prior to use once annually for a
maximum of 3 times

Parameters

VOCs + TICs®, TOC, N, P, DO, ORP,

pH, Temperature, Conductivity, Fe*?
Heterotrophic microorganisms annually

VOCs + TICs®), TOC, N, P, DO, ORP,
pH, Temperature, Conductivity, Fe*?
Heterotrophic microorganisms annually

VOCs + TICs®, TOC, N, P, DO, ORP,
pH, Temperature, Conductivity, Fe'*?
Heterotrophic microorganisms annually

VOCs, TOC, N, P, DO, ORP,
pH, Temperature, Conductivity, Fe™

Monitor with PID
If elevated PID reading collect sample
for VOCs and methane

VOCs and methane

Monitor with PID
VOCs and methane

If elevated PID reading collect sample
for VOCs and methane

TOC, N, P
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TABLE7.1

SUMMARY OF PERFORMANCE MONITORING

OU-3 BIOSPARGE REMEDY
HOOKER/RUCO SITE, HICKSVILLE, NEW YORK

Remainder of Biosparge Systemn

Media Location Frequency Parameters
Groundwater MW-70, MW-72, - Background © - VOCs + TICs®), TOC, N, P, DO, ORP, pH,
MW-73, MW-75 - Quarterly for first 2 years of operation Temperature, Conductivity, Fe"
MW-76, MW-77 - Semi-Annual thereafter - Heterotrophic microorganisms(6)
MW-85, MW-86,
MW-89, MW-90
Soil Gas VZ-1,VZ-2 - Background © - Monitor with PID
VZ-4,VZ-5 - Quarterly for first year of operation - If elevated PID reading, collect sample
VZ-6,VZ-12 for VOCs and methane
VZ-17
- Semi-Annually for second year of operation - VOCs and methane
Ambient Air 4) - Semi-Annually - If elevated PID reading collect sample
for VOCs and methane
Liquid Supplements Included in Phase 1
Notes:

@)
@

Scope of monitoring to be evaluated after receipt of first 3 years of monitoring results for the entire system.

Background monitoring was performed at those wells associated with the Pilot System prior to initial air injection .

Monitoring was once 2 weeks before the initial injection and then daily for the first 3 days immediately prior to the initial air injection. In

addition, daily monitoring of these wells for DO and ORP occurred on the first 4 days following the start of injection. Samples for VOC analyses were
collected only once.

@ TICs will be analyzed/reported for first sampling event of each new well and next sampling event of any existing well. If TICs are not present in a well no
future analysis/reporting of TICs in such well will be performed. If TICs are present in a well, TIC analysis/reporting will continue until TICs are no
longer present.

@
)

©)

Ground Surface in vicinity of Shallow Vadose Zone Well with the highest PID reading greater than 10 above background.
Background monitoring/sampling was be performed once only prior to initial air injection (completed).

Annually for first two years
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Drawing No. | Rev.No. | Date | Title

Civil/Structural

CI-02 1 08/29/12 | Injection Well Site Plan

CI-03 1 08/29/12 | Injection Wells IW-16,17, 18,19

CI-04 1 08/29/12 | Misc. Sections and Details

CI-05 1 08/29/12 | Injection Wells IW-1 through IW-7 and CH-8
CI-06 1 08/29/12 | Injection Wells IW-15, 20, 21, 22

ST-01 1 08/29/12 | Control Building - General Notes

ST-02 1 08/29/12 | Control Building -Floor Plan

ST-03 1 08/29/12 | Control Building - Elevations

ST-04 1 08/29/12 | Control Building -Section and Details
ST-05 1 08/29/12 | Control Building -Schedule and Details
ST-06 1 08/29/12 | Control Building -Foundation Plan
ST-07 1 08/29/12 | Control Building - Miscellaneous Details
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Drawing No. | Rev.No. | Date | Title
Engineering Flow Sheets
EF-00 1 08/29/12 | Engineering Flowsheet - Legend
EF-01 S1 1 08/29/12 | Engineering Flowsheet - Process Equipment
EF-01 51 1 08/29/12 | Engineering Flowsheet - Process Equipment
EF-02 1 08/29/12 | Engineering Flowsheet - Middle Fence Injection Wells
EF-03 1 08/29/12 | Engineering Flowsheet - Middle Fence Injection Wells
EF-04 1 08/29/12 | Engineering Flowsheet - Middle Fence Injection Wells
EF-05 1 08/29/12 | Engineering Flowsheet - Middle Fence Injection Wells
EF-06 1 08/29/12 | Engineering Flowsheet - North Fence Injection Wells
EF-07 1 08/29/12 | Engineering Flowsheet - North Fence Injection Wells
EF-08 1 08/29/12 | Engineering Flowsheet - North Fence Injection Wells
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Drawing No. | Rev.No. | Date | Title

Mechanical / Piping

MP-01 1 08/29/12 | Control Building and Well - Field Piping Plan

MP-02 1 08/29/12 | Control Building - Equipment Layout at Grade
MP-03 1 08/29/12 | Control Building - Equipment Layout (Upper)
MP-04 1 08/29/12 | Control Building - Equipment Sections

MP-05 1 08/29/12 | Well Details

MP-06 1 08/29/12 | Injection Wells IW-16,17, 18 & 19 - Plan and Sections
MP-07 1 08/29/12 | Injection Wells IW-15, 20, 21 & 22 - Plan and Sections
MP-08 1 08/29/12 | Lavatory Plumbing

MP-09 1 08/29/12 | Injection Well IW-08 - Plan and Sections

MP-10 1 08/29/12 | Injection Wells IW-01 Thru IW-07 - Plan and Sections
MP-11 1 08/29/12 | Removed

MP-12 1 08/29/12 | Line List

MP-13 1 08/29/12 | Injection Wells IW-21A - Plan and Sections

MP-14 1 08/29/12 | Injection Wells IW-21 - Plan and Sections

006883 (56) AppA 3




Drawing No. | Rev.No. | Date | Title
Electrical / Instrumentation
E-01 1 08/29/12 | Electrical Instrumentation Site Plan
E-02 1 08/29/12 | Control Building Single Line Diagram
E-03 1 08/29/12 | Control Building - Grounding Plan and Details
E-04 1 08/29/12 | Control Building - Lighting Plan and Details
E-05 1 08/29/12 | Control Building - Panelboard Schedules
E-06 1 08/29/12 | Control Building Power Plan
E-0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>